StH / DSR2
OFF0 N PS5 R RE 2 S 2 T B

eSSl

& 17/
7 S SEATY

PENGIBERFES | WS

REPORT ON ADVANCES IN
SCIENCE AND TECHNOLOGY OF SURVEYING AND MAPPING

Hh EERE 22 B HY AL
NI

W KCHPCH.indd 1 :‘t 2018/12/14/ 2T 09:04:50 (




—‘ KCHPCH.indd 2

EBEMm4E (CIP) HiE

2016—2017 MR FE AR FZRL R B / hEREEAR
herEgm; HENZ NGB ok —Ju: P ERE
AR ML, 20183

(HERHERL & R RIS )

ISBN 978-7-5046-7941-3

LDO2- MO @ L OMZF — R —
SRS — T E — 2016—2017 V. D P2-12

I RRAS I B CIP Bz (2018) 27 044695 5

RYFE AR F E
mfEHE AU

£ I3ka7 ML S S )
RERX  atE
RIEENH DR

B R PEBEAHOR NG

£ 17 PEBEERRL R RATES

o Hb JEAEE X O MR 165
S Z" 100081

KITHIE  010-62173865

f£ E  010-62179148

] it http://www.cspbooks.com.cn

i 787mm x 1092mm 1/16
35T
3k 15

W 20184E3HEE 1A

W 20184E3 HEE 1K ENRI

Rl Al ER A A B2 ]

£ ISBN978-7-5046-7941-3 /P - 196
7 80.000C

flE DD F D4 H

(LW ZAALE R, BT, B, BLRA, ARERATIHA TR

o

| T T —&— (T

2018/12/14/ 2T 09:04:51 ’7



—‘ KCHPCH.indd 1

2016—2017

il 25 Fil =¢=:

FR&

BEMEX
IR 15) 4B B 53
' X #H
A K
MR

)<‘1+
-+

RS

THELE

B2 E & B Tl
Mz ERME KAD
TEE FhA
(BHREBHER)
TRA L X X R
Ikt EEHE EARE
IRz Em4L L
HEE £ B FEXR
mEMR R R RHAZFE
FERE XARR AE-F
P LR ARRR S
F B Fh% Fr =

A
EN 83
7 8| 5%
A+ F 4
X 42 F
W E
HIZE

Frak

x| A

DX o N M
W e M O
BEFE B TR

2
B

e
3
P

2018/12/14/ 2T 09:04:52 (



| T T ] —h— m - el

LM O M B Ml &R
my *x J ZnF XEHR & %
SRF EXRT K A K B KRR
KRB ki RER KK B O
e AR B BRMEAR HEAL A o
BB RAFS RERE W o oW F
PRA  BREAK BOETR kB WSF
R=m SR AAE RBE B
REF NAE WM H 2 & % W

%

=4

¥ R

BT
FRRB  HLRk

—‘ KCHPCH.indd 2 $ 2018/12/14/ 2T 09:04:52 ’7



THIT/\KLASK, USIEFEE ORI R
CReFEEERREEBIRONE, SEEN
PR Z AR, BERRSWESEHIE BRI,
R OIFKFINREEERRFE—T5 0 .. FEROIH
[EERRBAEHREEZS NI, AL, RARIK
EEACIFELAL, FEHCHIERE R EIFT RIS
BEKRBIIAS. ZEFRARTENNE, BRZE
MAERNESMEIEE, H—ESMARERIRSEL,
EEEARSMNEARIES R, SR
B, WHEEFHRREZREGEEEN.

‘\\ 2016 &, FERMART . BhRZ, (B
. =30 NLEZS, DRITESR R A RIDA .

52 ERAN RS . B AEES T RARE, RS
FOlEV/V—ORD ) T3AB(EREERS (2016—2017)), LUK 1
% (SHERIBEEAE (2016—2017)). AR
\\\E:5§¢/ RSB S RIS TIEN, RERRESRE
REVETKEME: REASTEES. X2, 1B
Bt BN ST TR NEE RS, £aRS.
BRI MBS M SEHTAYEE S SR
REVETEFME, FOES. FH. 7. FEF
HHEATIRL ‘TRET CAREEREATR,
B ®l. B, BFES. HEEEE SR

S RS .
FEXUEE A FARIOESIE, (hATRIE— Lo LOR i
SRIOEE, MR ERMENTE, SRR,
i, 2R EERTTES, 2HTARSEE. &
IGEMISIEE, RO AT RS EIEE,
SRASFNER TR EEE, Fit, BEER
IRESINSIETS . REEABRAESH, i
BERGE. MBAANERE, LUEMSRSma

ML,

—‘ KCHPCH.indd 3 $ 2018/12/14/ 2T 09:04:53 ’7




| T T —&— (T

EFk, PEMMERFBEEFAAESENE, RE2ESREBFARFNNLS
AZBME, ISEFRFRARHR. N 2006 FHE, BEIESRENRENFER (9@ )
SHORFRFZRIRERR, k7T EBEEFARMETHSAZEARZWAR (FERDZE
MERARRINRE ). BE 2015 F, FERMELSLFAR 110 M 2EFw, FET
220 RERKREWR, WELRRIZRARRS 220%, B 600 HuFERZRMS
ETiEkbe L. 92 BUERFESSFRARINT, 8000 RMUTHAEREFR AR
RE, BENFRBELRRTE. FAZN. ERaF. AZMBER. RRSHEEFS
BESFTHRARIENSNT, URFERGEERIMARERE. FERREBESREESFN
HZiR, RETERARBENAERE. RIERFEMRZ. REFE. EENE, MUK
SITEMIMIZERAIZRE, BERETERERREKE INSEEM, NERMLRHL
BRI B . HEFHKRBLERRTERSE,

TRER, PERMNPEMERARE LD EEANENSE, EEH T IR ERI
R WEFRSEER . 2016—2017 ZRILARIREERT 2000 (L ERATEOHTN
R ARBERORBSSHAXFSORNZRE! RUBHESFHERIRRSS! 2O
WEH. Hiktt. WBLFEHEARNBZHEMLE! BNFETERDLEREZEFS
H—EIEFRARAR, BUREFMARAARSERR, HEERHXEIFTRAEAY
REFMIRSE LT

SO EPRIMRIEGT AR TRMFZRIXENE, MERASZINKREES
RXFBRENLERALRE, BHERBIAKREGSKXFBRABNLERAITLS
=E. FMNBEHTCEERMSRERBES, WZEHBE, TRERT—ERREGH
PR RS, IRANLIECUFT A RS, RETEREFolF NRS D, NRERs)
FEEZR, ALMPEREFREXNFTESREREDIIRESIE, NEMEE/INRIT
SHEFEERMEERAIT, RE—DERT I ESn . TRT =AM AR T
FENERES!

%l

2018 43 A

—‘ KCHPCH.indd 4 $ 2018/12/14/ 2T 09:04:54 ’7



| T T —&— (T

M 2006 iR, AFENEHIEESFSAER
RER (VAR ERARFZREREIRS ), SRIEHR
THE. TE25k, BEERAT KUERRTEE
ERNZLREDS. FrRREEEENINER, B
EERBUSEXIRBERR ] T BNE S & RANIE R
EEBNMATRZERERNZE, RFEEERNS
RTBHEN R AKERNEZEO

2016 £ 5 B, JEFR2BicEZERHRBIFIKR
= Bkt A=, PERNENLREZELEAZL
REFSEWE, BESW ‘WP—BF BE3Er.
SSMPERRFREXRNTEE, LREFEPEY
eaxolER, MRS, BREFELK
7, BREREAFR, IIRSWARHREH, 2

\ SIRRHE S S5, XEHHE DB I AR S
L RERIEET HE, 2 TIRANEHEN
/ EIIJ_ el

= RHXBIFTRIRENNE SHIBE SRR RIS
=l MR RAE B | Tk Bl =27 SRR N
\ PREFACE ) 73 o /AU_E%%erm“uz”ﬂivﬁ\r?mm*ibk; ii,u}?k fﬂzﬁ
EERGIAR 38" HANLOHSHIZAR, Cra
% TEERZE. TERE. ST ENMSEEEWEL
e

RIEHEAR, BRENNLSHIZERSEM, BETIR
IRABTRIFTEDSD, IERAAREINY . BARCIFHIEER:
ARZHZE . MR ERBREIKFEARARE LA T E
RSN FEEEE .

IEJVE, #5352 2016—2017 &, ML SihgE
BRRXFRRREIVE, XML E N T —HtE
ZEM0IFALR, EEEEMNSRAARRAVILER
(BEARERL) . HFE=501. 02 21INES, a7
HEBEMRWARRIFHEIMN; I BESMEMSHAY
PRI, ERTHRESBERESNENm "Bl
T WBE; A SMEERTNEEHE, S8
REZETeRSEMEEEFEEETZOEAR; BN
BEENHEANERS, ARERTHKT, BERA
TAHRERHOEREURMER 5, iR s
+&; EMtIEEEEEREEFALIE, &

—‘ KCHPCH.indd 1 $ 2018/12/14/ 2T 09:04:55 ’7



| T T —&— (T

Rsepk T 2EFEE 1: 5 HEMMEEREIEEFEEN, AEF ERAHRETHIEERS
E5EN, RIFTET BERFNNERTIBEEARRSFES,; HmitiE=aiEse
BESWHHNTERTTEFE; BEFA TIERETL. MEHEI. TA I TEMER
. NRmlRS. BlBRFAST —ARARES, LI TEThRGIER. BIERE.
HIEERF—AIEEEFaRMNEEE S RENESHIRESFRARRIEHAN
SEEEREZTERXER. War~miksHROEE. WIEEEF A RAITIEE.
INPREI N ERIIRES, HERNREMEREIREHE AR SHIRERRS .

(2016 —2017 MEERFRAFRREIRS ) AAFRAREEM L, SEMLMTIE
MEZRREESHEZMR, 53R N% SR EEI T AIsER b7 & BB
KE, ETXRERARARSNAIHNLSE. Fi2Ie. F73iE. MR, FpSRET 7Rk,
KEEBIFERIGIFAURA, 2EER T UEFRARN=ER, RADT T RERES,
TN T A& RSB FIIFAERIRE R T T EMEES, FHEL TS,

FREBRTLERZRE, SR EDARMAESD: F—RnREaks, TBMNRS
WIREBRANEIARER. H2NASRS . KEESNREES/LNHERITICR, B
BRERERTREERTFELARRS, F_AofTdilkEa, BN NEEARHN, 23018
BT MERZRIN DD TFRHE IR ARIATIES . SEIRED 3IRHENRIIE
EEFEAMNESSMTIERE. BUNESERTIERZ. EFS GIS BlER
=, IENEs=. FUNETWERE. WESEFISEIVERE. BFIEETWER
= WEERENIFERE. WA FEEETWIERZFHNRE . TIERGFSIREIE
ETHRS, WHKBTHIEINES, BNRKERENEFBXSK . RIABRATIE
S BT SHATIRRERR I TIFIIE R, MEMNLIRHR I B4R, LAFELIRemAIE
REHRPL SRR, RENRBARSENDFERRENERN SR . REERSHENTSE
EEREARHRARAIIHREMZE, ENRMERARTEESZINERNHERR, Bx
FRERAMREDNSES, REERIMEHESERINEER, S hEMAFIRMH
2%, NNAAREHRTE, EHFRRXME, SHRSTERMBIRE. HE2FK.
FHAKEEMSASZHEZEN, REEFMRESFNNERGI. HIROHEMRSERE
B KNG TRE QIR IARRIRSS, NNERIEIHLERSS, NERRIEHSE
5k, MEE8R TEARNSIIIRER SR IZNERIFR.

KRERR T RENEFMNHERNE S, ELtRMIIFTORERSETNR O
A

RN AW ITAT B F A

2017 12 A 20 H

—‘ KCHPCH.indd 2 $ 2018/12/14/ 2T 09:04:55 ’7



™\

A

Hs®

——

CONTENTS
¥/

—‘ KCHPCH.indd 1

R Y-2
HU =] =5/ LRI PZS AR e

it

ra kS

IMZ B2 BORFRE R S 1003
—. 313 /003
=, HFHRIARBEIE /005
=, A2 EAERS /019
W, REAHREIEAE /026
AHE LK /038

THRikE

HLI 5 S %l K SRR SY 1 047

T M 5 R R RS 1071

Hu &2 SRR B ARGl R RIS 1089
AR Tl K RIS /111

A L 2k ReBISE /136

HOEE5 B 2l K SRS 1148
PRI Tl K SRS 1158

b3 R Wl & RIS /176

MZAL TR 751l R ST /191

2018/12/14/ 2T 09:04:57 (



—‘ KCHPCH.indd 2

ABSTRACTS

Comprehensive Report

Surveying and Mapping Development Report / 213

Reports on Special Topics

Advances in Geodesy and Navigation / 217

Advances in Photogrammetry and Remote Sensing / 218

Advances in Cartography and Geographic Information Speciality / 220
Advances in Engineering Surveying / 221

Advances in Mine Surveying / 222

Advances in Cadastral and Real Estate Surveying and Mapping / 224
Advances in Marine Surveying and Mapping / 225

Advances in National Geographic Conditions Monitoring / 226

Advances in Surveying and Mapping Instrument and Equipment / 228

RG] /229

2018/12/14/ 2T 09:04:57 ’7







KCHPCH.indd 2

2018/12/14/ 2T 09:04:59




NZEFEINFHZRIRS

—. 9lF

TH SR8 A Jmy R 2540 R BE R, (AR R R 2 et & nT R SE & 1 S PE A
Hs B, FHERIHC Gy 2ERE T & kBN £ sh )1, RIRERL G M RRHE %
A, RIS & AR AR AR R ST A S A . BHBITRE AN R T, R
TR RS e AL TE IAREE, 7= b T B s AR B I 4: 5 M S SR A T E B AR
N 517 X N = 1 = = 1] BT P 8 5 NI T ) o o | WA AV 5 NI 97 53
A HIMEERGEHAR (“387 HA) MEOHEHHAR, ERAEE LRI T ER &
AR H5EEE T,

PEREE I . 2015 W . FRERLES NS BRI Pk & e, 2 S i B B
PHE I K SR & TIRIEAWIRR s )1, SRS, BOI RGN . T3 A Y 2
G, 2016—2017 4, Mg 5HEE(E BACF R R RIS . FEEs L, 6PS. Jt3} (BDS) .
I T (GLONASS ) FIIFIE (Galileo ) %5423k TLE SAUE A RS (GNSS) #HAE MR
R SE R, DO TR A 6 R G BB HE E, GNSS 6 b 3 Hy B9 28 1) £ 4k
BEAR . ENANICEE FHUE AR K RIGE, TR TR R (WiFi) . A SR
P (RFID) . WA E L FBH AN S N WUE S AR R . AR H I i 0
4 (GGOS) IEHUN FRA IR EHE, TER—3. 50 R 4500 ™ 5. T2
BESARIEAE 0] = B 25 r HER L RO R R R, WorldView-3 LA 0.31m 43 HF %
S H AT 2k R B PR M m Ko s S0 & i — 4R i TR, £
JEAGURHITZS 72 56 320 17 8 R 30 TR A — 4k S 1) B BB R AR 2 . BTG LR T IR

aos

—‘ KCHPCH.indd 3 $ 2018/12/14/ 2T 09:04:59 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

(SAR) Tl . Al T35 i A SAR JEHT BRI AR MIF s . MLEOE®
ik (LiDAR) AR E A & 28 B F = e d i (i B 30 F- B HumiAS shisot s R 500
DIPRSERE H bR = 4E M@ PE(R S . 5T 2 UG B i BdEml & 5 SO iR 55 iR 3 S8 AR 3
FHB R b P ) P R Jn e o 7= i 1) — 3k A @ MEAR B RS Al = i N SR
Kitbefb, =4k, s, M. MEBRDEIKKN . K. =it5
BARMKRE, ST 205 B AR M SR E . bRl B ae bt Sz ek
JIR S5 TEAE R A o b T 1 W ot e s ) . b s A AR L s E
SRUCEGTTHIFIR TR TAE, HuBEERS WA SR AR LR . SRR 2,
@WK iz . ks 22 AL . ik, LiDAR 2R, &ﬁfﬂ
ARV ZS ] B a) . GTE 43 5 14 b D s T e S A 5l R ot T A i, A b L )
VR UL & BRI . SR, FRENZ: S s B R AR TR R, K
T —HEEQIHER, (FEANSH AR RIEAEN, FH =5 01, 02 £ LS, JF
Ja TR A AL R . AR T A DR SAUE LS A, SR T IR E m R
PESHUEN S HHICE” s RS R S T R, AREE R E R
T ARG A BT OEAR . BT E N BN SR RS, AEE PR
PEAKS-. A BB TR LR B A B R S, AR R 5 ~ 10 5. LAk
PRAF BORYE Pt SRR SE M, B RS 14 R H 12 5 7 HEail b 35 2 8
AERET T, PR PR SRIETT R T B 5 A S &%ﬂLTQI%lFﬂ%H%ﬂ
FUE B ARG -6, el o 2s B HESL ) R BT i S (B o F 6 A % A ER
TS BASAENL . ARENL . JTEN CITERmiE RS f%“@%% Bahill it R4 55— K
HEEARBERS, SO TR TR oAb BES . BME RS . B — U E BT B B 4
=4l R REFR R T AR 5

FE - N KAR G4 St AR IR 3l & SR AR, BHE R IR SN 5 i A B L A
s, YA N2 S A BRI R, IR 5 PR B 2R R R I
A 2 TR A v (1 DGR L DN S IR S5 TR SR A IR . Hb R ) Fﬁkﬁmm
WL e I 22 [ A TR, LD O AR SR 2 B AR S A B A e
ARV BE BIR S5 R 2 SRR B . AME X InEk, F2E 2016 — mnﬁm%%
HiFR A AT 1% 5 b 37 R FLHG R T 90 R IEA T PR AN G, [mla L85 R AT
0 2 55 M B B2 R R TR AL L BT . Bk BEOR L B, EEMN
RTINS A B AR T B S N © MBS I e i B A A S 38T HR L ME
BEMY . WEE 2 F Bz B E SR, Tk E 5B ERMN ., ZiHE . K
BRI . T B S R R B A 1 2R & R DT R A e i H A A T
PR SEIR, BT OCHE AR IR, FA BN FARFRIE AR RS . AA TR 5
T, EENFITIA BN S B PE R . 45 G AR AR G bR R AR A EE R 5

—‘ KCHPCH.indd 4 $ 2018/12/14/ 2T 09:05:00 ’7



| T T —&— (T

BH, b R PR AR RO B S AT A S, PEATAS AR} A Sh ) A R Bl
&, MRYE 2016 —2017 4R 2 5 LR B 2 B A R BIAR, Xk G PN 5 [ Bl 2 15 M B
SRR 22, S A BRI 5 3t PR R R R R 5 4F & J B R i R e DT 1]
B HE A O R JR A R i SR

T AR A BRI D
(—) KilE 5S4

DRI 5 S AT . BUBTIE . 5 SRR R A SRR R U, e R R R IKE)
R SRR AR rh R A OR B A T o DRI A FH A R b ) T B R I R s )
BMEGEL, WNRBEE s sh 54 . BRI M Kl B AL
VL SAR K BR Bl 2t BRI, A2 A R A IR . Ah 2t R R IR A )= . B
GEIRI ATV S A AR B TR SUE LR AR & g, JE TR E L2 A AR
G Z N, S T IR E I e A AT A PR K

L AR ESNAR

ERAE, A6} RGAEAR S H SO A & RSN, B 1 R RIS F 25800 M i Hk e
A Mo EE AL B RO AR SG B, )AL RGBT, JFS 2 EZOTRTIER
AT PR G VE . [IEE, ksl 2R RS, 2015 FEH IR AL - 2R R G104l
PIFESs, #2016 4 3 K, J0F 2K TR SMAGC NI ES 22 BER LA,

FEFFER A TTJE BDS/GNSS A %5 5 U 55 Bedla A BE KON T IS | B3k . A0
BAF SIS RGEAEISE, M T BA EBR e KF iy TR S e A5 e R QTR
B, BEXTBUCR 2 Sl Sr SRRy . TR S AURS B E 0 5 5 LA TR R 8 2R R T
PR 5525 5 T AR SIOE BT R 1 — FRAVBCEWTFE, T GONSS E—HiHl | Gi—Joss mik
JESZI A AL AR PEISHESE, 42 CORS MIBFR A BE AL, HITC 22l
360 1> CORS uli#B HA I 5 S H O ™ LRI BE T, n] LASEIHE OO, JF o
BT ERZE S R, HORACA SRR LA . Bh2E . RS, i k2%
FERGT RIUPF T W, AHSCHEA L1 GNSS [ 7y Foks % B e o2 (PPP) 1Y
FREmO AN, TEZHE M N WIT R THIRIEIE] CORS i T
TR A, IEAEBRE ML B A [ A A AL 1 1 R lE 3 e 55 R GE AR A ALY R 2% RTK
55 258, TP ARG b A B S5

eSS L B R 55 BRI T, B R 7T S S RS B 5 LR SR R ST . KRBV
WIS 2 I 3 N (L SRR S T U TR, 7l S T & ERE = SMET 1m,
FEWET 3m BERATEE, SR 7RG [N A B RS e 00 5 IR

aos

—‘ KCHPCH.indd 5 $ 2018/12/14/ 2T 09:05:01 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

#, AR BRI, Lkl /GNSS. B s . BRI TR (S RGN SR,
Tl TS IR 4 A 6 RS N AR, SEB T = NS RISE RS B e v, TFBI T 5
P 11 6 5% 25 P AN ) SIS G 288 E  ZR E ) ST

2. KR ESSEERMP

FE R AR 2 BL v A 2R A 23 1 2012 4F 6 AR Zh sk, AT T/ (FHE
GNSS Lz TR MERE A . E5 GNSS Kb fsthil M d it . ER ek maEd . Ex
T S SR O 2 S BE R e i ) R . SORAARI R R, S T HI RS
FE L AL R RI 2 SR . 2014 4F, 588 1135 4 GNSS KM=
SN | 32745 Tem — 25 K HENRIN . 10585 7K v w35 7 UL AT 40 (546 % 25 00 5
[, RALUEAS T4 31 AT A @R . JEE TREG . 027 JLuislh . Rl M43
TESG IS, TR T T 4 A WA SRR AR 22, ARI T 48— 28 [ 3 T 14 =
REIE . MO ABARISER , FfRR T 578 S I A AR HE S AN G — RN A (v S AN — B0 1)
R, FIHT 410 A E R EEMER CORS (150 ASEdb=l ) JFRE T 410 [ G HEHE SR SR Fi e
F A0 GRS B AT B W ITAS o A A A B GRS ERE AR IR 45 2™ b A S| 3
WERF = (PEPGEME2E . HERASE. B2 X258 35 ) o FREBAR
T B SR 2R O L R i B L s PR e 1 . =4 shamRe S, RS
G T S A v — IR Rk . =4 SRR R R

2000 EZ KA BR R T B EZ M2 R T 2013 4EXF 40 & Al . 2013 —2014 45,
fE CPM-CGCS2000 20 A~ 1T Ze A8 K v [ #7212 200 R 1025 A4~k s 28 B 18 34l L
SR R IERS A . R R 1 . BUARRRPI S ik . A BRICIR AT . e/ R meE vk
ST AT . KSR . RAE AT SRR T E R 10 x 10K TR SRR, AR I B S A A A
W2 TR 1025 Aol SRR, JfoR 25, g T ERRE A 3 51 18 B A . A it
& 0 S B (A RS B, XA 19 SuperCoord 1.0 R EFFEAT THEL, #9547 B X Q1K 4 )
WA AR, Bt R R 22 M8 () . AIRKIHT GNSS AR iR 1%
e, HHT,2000 FE K HAAR RTEE R RIEERAE 17 A ZA8) T 0, #E 2016 4F,
7 AN A I 2250 1HR A CGCS2000 Bl , M IE R B S T T 2015 RS shi
L TGO A TAE, T 2017 4R 58 AT 8 2 F 0 SR e TAR; 54, ARG
B 6 MR 77 ZEM A0 1P SRR 58 MUS BEF AT 55 o BEXS A4S IR CGCS2000 i HIH
RSN, MOS8 T (CH/T 2014 —2016 FCHb 45 5 Al ARf it R BT ) 47
WrARifE, T 2017 4E 3 A 16 H i EZEMLH I S RIERE AR, Tk
JALEG GNSS JH ] 2000 [ 58 R il sk i By ek A AR EER

28 R— R SR T T A58 i — 20 s . SEINZS R — PR AL e 1) S HEAE T =
KR EOP, BIEfEARRZSH RZMIRRSEL, W AN FEHEARTFBafFE LKL T
M (VLBD) . TG (SLR) A4k TR SMEN (GNSS) . VLBI HARGER

006

—‘ KCHPCH.indd 6 $ 2018/12/14/ 2T 09:05:01 ’7




| T T —&— (T

I E EOP fY24E2%0, B 2002 45 B Fr LRI 8 VLBI 2B &2 48 (VGOS ) ,
B 7N A BRI 3 9 07 A B Smm #2502 Imm,  J 0] S 3R AT 55 037 H EOP i
55, Y5k VGOS HEEZEA A5, FREHF—1C VLB DML M Ak T ez, BEARLFS
VGOS ZLR 1 i BT B O S8 U A& ], EAESEA T H AR B R . SLR HF
B Mo ER S 2 HE SR A SRR 7, il 5 VLB R & &, 5 R0 Hr A B A ) )
HEARZEMRGEZEST, Kk EOP BUENLEI T, & EOP WFEE. HNEA L
. K& dbnt. sEFZA SLR WG, E FT 00 o mre w35 57 20 A SR 0058 224 fin 4%
i, [V AR Tk, R ORI BE AR SR B AR BEAERE J) . GNSS
FAR FEHF EOP (&, Bxf IR B AR EZE AN, [ N AIH 1GS BRER 5 1Y
T SE LI RG BAS B (R E 10 B8, 5 1GS KA BB ER E 17 S804 R H A A —
ok,

3. KittMEFIBL B SR NEFHAR

TR HBIFER Ab FR A R T BRI AR GNSS Bt b 3 R M s v A Bk S ) 2
AT

GNSS i b BRI Bh 3158 . SR AT CEOR Aok T MRS B HE AL AR b ) 15
ROALHE . CORS 403 . RHUAL GNSS -2 LA B KIS GNSS K& v il (o $cdha b B A5 AH OC 52
ZRIN SR fF . 7E GNSS sk, 424 T T BeiDou. Galileo, GLONASS, GPS [ 4
RGRNARG B RSB S L SR =R e LA 4 RTK 57 o (v Ak fL e 1
“ZEHC WAE PPP 515 IFB AT R Rk, LA AU, T
BT GPS/INS/Odometer 2145 ALY 11385 W R IR Jrid . BT GNSS/RISS HYRUIE I #v 2 &
ik, T4 5 Bl 22 ST IR T F IS N SVD/UKE 7k T 238 805 15 Oh i 78
GPS/INS SHEA SRR T 2 . T M4 4T BI A GNSS/INS M4 A #E N Pt 2 A
T8 O 8 FA RIS T ORI / DR R B AR O A A SRS . BISRE NS e S
AT, 4 THET WiFi M PDR M5 SR A A BRI TCIE R /RS8P AL | TN T
38 WA & R 7K E 8 1Y WiFi/PDR il G 58k . B TR B AUFD RAIM B85 i
P A-GNSS Z P O 3L ST RIS 2L IMU A7 NS e i 5k . BT
FF AR A IR ZEAME L | BT RS F BB IEA:, WY 1 1 1) oLk JRy 1l 57 2 4
VG HCE N Y ShA B IE AR | SLF U R IHE LU R 295 KNN 2 PN AR

IR b 0 5 57 8 2 A1) FH Rt ) e ORI 540 A 5 b R 2 T 5 ORI A8 AL RRAE AT AR A, HE
SKHBIR S S ECRUREAE 2 I A R b 3K P 38 ) e BRI — 1] 28 SRR, IR AR RS
PR EL . BRIFEE | SRR T S R PR R DU SR AU U TR R R T
“BARAREC O, FEEAIE TSR GNSS/ LA BIE . BDS/GPS/GLONASS i |
GPS/ 7K HE / 5 2 BN A FKIE /InSAR 55 208 2565 A BB Ko i i #E B
A e, RGEEARFGE T R H I b BR ) BRI B 5 T4 R (14 ) £ AL T = A GNSS

oor

—‘ KCHPCH.indd 7 $ 2018/12/14/ 2T 09:05:02 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

B v S R T MR = SR AR, BFSE T GPS I R A o 1 b R 1 SR 5 A 0 Bk
IR SR GPS | /K RN 5 52 3l B8 B 0 [ 72 9 3l 20 A BRSSO i Al 4%, 7
“RESERETE” i, WRAY TR L RO, DA RN A AL MPL IR
B B HAE TR TR i i o AN X SR ) i R 2 R ZR e i, Ieéh,
R TR AN SR AT IS RO T L R R R I B0 A A S SR ik . T
“HhERYFRAERE” D7, WFSE R ARG R I SR 6 e M 1 R 1 . KBS Moho TR
JERGRIGE SR, BEA GPS. InSAR . /KHE KRR E T 24 MR iR sh At
FE . e Mk BRI KRR A] A A AN 3h 5 BUIRAS . bRk sh ) 2SR o i e R AT
XoF T A SR 22 KR 400 35t B A — S R RO I S, AR SOOI ) B AN BE B 3
5. ARG BRI, I P 25 SR T B R A, I EESE T RO 22
HENI B OE . IR BUER 1 S 808 S Se il D —3fe V- 22 45 R A v ik, 752 B0
/DA SEAL BAR T B RO SR B N 2207k, R T E RO S AR B/ N AR
FHARA SRS/ N A A FIRE, 258 S BN THE X 0RS B 5 TSP IrAG )
B RTEERY /N R PR AR bR . IR 22 P2 KR BRI L R B R
FHAE TS T4 R .

TEHLER BN 25 J7 T, B2 P A MR B 1 23 P 1 5838 B 27 R AE R AT e ks
JEE R I 25 A3 BRI ARI, - 310 A7 CI2 Bl A 2B, S T R RS b X3t 132 3 7
A AERSNHLHIERTE . YRR R AR IGZ 5 . FE S S AT AR W, 7643 [R] 4 HE e
Jrifl, TCUS AR Sl i 2 SR Ot , LB s B A R T, O FDUIN Y X 8
rh i R 2 TS s AERF IRl HER 5T, ER) A 0.02s BY S0Hz; 7E MRSy,
BN I2 2 1 AR AR KT TR B iR 2250 5K + 3mm Ml Smm. T2 5)
1 ~ 20Hz KAL) BT T AL BRI KPR B A PR 2243 A + 15mm Al = 20mm, H
A, BE AT A SO KN R4S i 72i2 3 M viRE . vRs Rl RS AR I AR R
DN AT 53 B A 24 R0 A LU & S R b 132 2 1 67 A8 FIE AR 1 72

(Z) ENNESHIKE DT

L. DESHNE

4[] DR b I 0 3ok P 32 S G2 IR I PR TR E s e A Rnsh s, R
et sh e B R —CH TR ), 7R R T 205 R TAE . T2
K AR T E, dHEsh . B e, FaE e AU IS TR A
PSR, EROTERIBIS, BRI BRI, A TR SR EORE
X, BIPREESER FE &R 3 ~ Sem BY/KF-, (HA530 E FE AR T RS %5 € B Bds b
PRGUGR R T B PR fE PR E R kI, TP TadhRE R . S ik,
T S8 R SR SR 9 T A, e ik A8 T — et disr 17— R GRS M A8

—‘ KCHPCH.indd 8 $ 2018/12/14/ 2T 09:05:03 ’7



| T T —&— (T

FIHIER T BRI A, 1 TR T OIS B 32 AL B B 2 — B TR
( XFR—2: ), Bhg BEOm™ %, mrScBl s ieny S 8hit, [mImk Rl g sc i 2y, HA
W AR LRI R WG AT, XA RESE, EHN— A TRERE, —HEAE
[, 2016 4%, FREIET RS T —Fh Rk pg SC et 2, S0l T B B ORI T B8
DRSS B T FMEL R, 288, KESERC KM Y, 2B
T TR A A SN T SO A B Ak v g T, AR v R AR L ) S A AT ) 4 8K
IHARAKE, P40/ E bR — K 2288, e TR B E Bs Fo—CE ) DA
B IR A BRI

BEREEBR - RIPEE St 98— T AL E 7114 GRACE-Follow—On #1 EMOTION, &[5
B OB T H RIS, T GRACE-Follow—On T8 T J7 #8655 = 71 & 745 5 Al
P T — Qb ERE 7 0 T AT SIS, 4553 R 3T GRACE-Follow—On 9l i
75 AR 41T GRACE T i Bk 8 ) 45 i 22 /04 &5 10 7%, B0iE 18 —1X GRACE-
Follow-On PRI EHE R, [FEF, FREEERE S T 0V A AR TEE R, 4
PR WA R 2.5 4, R PER U, XN E ) RE RN 2.5mGal; O SR T K
F H A9 SST-LL TR I O RGE T . R BRI . S A R 45 G B A A 3
X%, IEAETF RS Sekh i S0 E AT 7 S ik — 58 38 TAE .

2. BFENBHSBSE— K EERSK

T 20 AFR, TR ENEVE I ) S RO S R RDRS BN Wi . B TE D EE
ST T 2' x 2 W E S S BT MRS IR R 3 ~ SmGal; B T 2Bk
B 27 X 2! SR AR RS, RS AR T dem; BFSE T AT 60 4F- 4 BRI 1 AR L RFAE
A T AR L FZE TRk 2R, SO T Rk IR B R N T
15" x 15" SRR AR, I 0 58 LR A 2085 715 5 R 3 1) 4 v Sal R b /K o T A
R, AN, BIFSE TR CAEE HARMER A ROR , IRER TR E AR L, G2
AR TR = R A B A B i Rt Sy T R X R AR R ZE AR RV B
TR 5% 8 T3 A7 BV S AR I 0l ORI ek, TR T A 4 25 S g e R S
WEAG B S 5 oy, iy 17 3k R R o 5 TR P AR A

TERH /K HE T )7, SR FH A B 80 . 7.5" x 7.5" SRTM (R M ve A5 75 4 Fn 0L
N v Rk s it PR A XV T e, AR i M S R R MR ) CNGG2011 2, 13
T2 x 2R SRR ERE CNGG2013 Wl R, 5 GNSS KHEFLES, 4 FERR R H
JERR) +12.6em 22 £ 10.9em, F¢ 512 PUEHL DX AO0RS B 54 S, % £ 21.9em $25 3
+15.6cm. [FIRIFR TIRA F IO | F 55 . MR Eds, B8 RS 55 1
R E T B o T (22 1 BRSSO IR FSY . IF R B TIRE U x Ui L n 2
BB, Sl RS 2 XSRS B, TE P X Tk 22355 0.5" NS B, P&l
DR 17 PR BE, AERCR LU X RNER g IR DX, A BIRE 22 F 17 AONS B

a09

—‘ KCHPCH.indd 9 $ 2018/12/14/ 2T 09:05:03 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

(=) BRNESHANLER

Ak, BEE MR FEAR . ITRENEAR . MZGEE AR B AR R R, #
SN IR R PG R B BT & BB W, RS B RE R, B
BT LAZR . S PER RS st . R P s K — b R G B, s i
KBBIEER =27 (2G84, 276, Z2ME) M a7 (EEEadek, mtag
SPHER . EETR PR . SRR TR R, ZUEEHRER A b . AREE
B BB FH IE R R A S I 5 1 R LV A9 I EE By ] o T PRAR S I B S 18 R Ll 3
AR AR LA JL 5 T -

| EEDER—REE

1R DU TR S B 2 — b ek [R5 B B TR, sl R ], SEBxt o [ &
JEH X B, 4 P Sas AT AR FE H 36000km A HEERER (R BTG, 5 I0AT & s T
R —5 . RS DR, B m iR BRI 5 28 A o B A 3
1R U TR PAF R R RE T o R s 4 R e ORI B AR (i ek, R v 1 i
SRR AR TKOE, RORH R T #i R B G K A . 5. sk e
SN EAZ ORI MIRE ST, B T E S R B2 A R AT B A K

R Z 50 PR JETR B —MERRIN AR T RATSS, HH bR ST e #5610 5k
BT 15 DT IR AHIE L (20m S5E5HE ) A9lfl . K550 TA 01 £ T 20104E8 H 24 H
BN G, BRSO KT 02 B 03 A, BHET = BURAIMEER, s TSR, #
R 201742, “Rip—5" BEREIRAVCHGHE R RO A 81.2%, 2 FEETHIK 99.9%.

PR =54 TR R RN 5 — R S BRI 4 T A . X DA T 2012
1 HHKRS, #E2015410 A 20 H, Wi =% TEERLEIEIT 1380 K, K
JEHR K 6680 B, JRUAKUE B 1006TB, SRS 173 Jr5. 3 [ s e84 3008 5
K 1166 J5 km®, B SZEEH 5T A i b [ £ TR 98.47% WA S B . 4Bk R A s
SEIFIL 7073 7 km®, 50 35 R0 14% (WA RE G RN 60.39%, K., hiFE
PR, KOMA SIS H N 20.5%, JLRMAREEHRN 9.7%, mMFEMAME LR
1 60.6%, AR HE TR A 24.4%, KIFINA R TR K 68%, RN H 5K K
32%) . HAT, =PRIE=5Em4 TECHAEZMHEME, 2016455 A 30 H A5
FIEIR =5 02 &2, SCEPIE IR =S TREAME T, WiE =5 02 BEEANR L5
SCEYRTIRE T, it S IEAHPLA R B9 7umTDICCD #3448, KAl S SAHML A b 1 1% T 7
HEAER 01 A0 3.5m #2158 2.5m, HF— D EE SN B, [RIR B 8 R kAT T It
G, KRBT HP BATEAmARNELE, GOE T ETREM I ENREE, LT
2013 —2015 4EFEYR =5 TR R EE, P8 =5 TR 4 EEUFIE SR M-3R 1w
BRI E it kA, JU R 2m, e OMZEAGR RS A .

0710

—‘ KCHPCH.indd 10 :‘|\|/ 2018/12/14/ 2T 09:05:04 ’7




| T T —&— (T

2. EHERR

ARk, MUz 1R BRI TC N B B AR R &R, 2k TR A Gl
Ff oS I AR 2 5 R R T ), LRI R SERHE . R EER . RIEHLEh . Sk
W eSS, el AEARIAEE . BRI . AARICE NI A e KR 5
FERERIIER . M5 E R M At R SRS T EEAER], AT TR N4
MNHPEEFZRE L, FEAREMATANL, FEFIT AL, TAETHHL. LA,

3. BIEERR

T YT AL AR ] 5 5 BRI AR 5 1, WLER AT AR M Ak KPS W 4
i, NGRS . AR AL E OGS R B T AR S, R R
BRI AL T . BAT, FREE HI-1A | BR—5 MK s —S5 550 R4 h ik
T BUSOETAN . RAABELL A = il o PR U & o 15 DR iz —, W
JETRE A A EOGE DR, Ei R S R R AR, A
SAAEACAFFE ARSI B WM SR ks . IEAh, WO e R o 15 2 H e ek
PR Z2 3 RSB USRI B 45, 7T DATRIEEI 2 PM2.5 A eI, SEBah ok
GO 22 FHEN .

4. BR3LREIX (SAR)

SAR IEMZ V6. 2. Wik, SR @28 W20 PR s i ]335 07 ) 5
AR RE. HAjdAE) SAR RFc00$5 24 (Spaceborne ) . #1#% (Airborne ) i3 ( Ground
based ) F£%t. 2012 4F 11 H &S “HiE—5" C DERZIREEW S B SAR DA,
5 W57 AL B RIS CE MR, E— R TR E X0 E IR ST Y
WEINRE 1. FEPLER SAR RGHTH, F547E “HLECE TCAML 11 SAR 240 (HIFLEL SAR &
4t ) RENE AR SE PR A SR AR R , {7 R R BT R, 3l 5 TR Y FE A A
5%, EWE IS IR EE B R B 2 AL TV SAR MK &2 48 (CASMSAR ), fiE
5523 125000 2 1: 50000 FLfi ROMZ: . SE4FAR, HiE SAR iU RG0S 2] TG & RE,
WAL A AR AR IR E ARSI I 0] . BE S 1) [R5 = 45 (R 4 R dg, HiJk SAR
FRAG Z G LR 1) 7 A% I RS BE GRS IA B 0.1mm,  [E AR £ B0 Rl 2 3 £ 28R b 2L SAR
WAL R G . BRI . VK2 Sh A R W A9

5. B E&EIX (LIDAR)

PR, ENTERZEOETHER . PLEROEE A . FEEOLTHE IR A ROL IR RGN
WFE ST RS TR, BEFRRBOCEAR L, FeilEmIiR . @, &k
REOC AR, RS T BREROCR AR MENE, E A AR WA R R
K&, AT H BRI CE-1 otm T CE-2 Hotm T M CE-3 BOLMUR R iA5
2k LiDAR RGN TR R0k B A 8073k i 18 B S gt S sr {5 B, EEH Tl KR
B Skt e s s Sr I MO A, [N R BIE T AR 5 R S S Y R

o177

—‘ KCHPCH.indd 11 :‘|\|/ 2018/12/14/ 2T 09:05:04 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

Gt FEBHERE RS 3DRMS RGE A SHOE MMS R40. HiTH LiDAR R SEAREZK LS 1
I E AR SRR . S A0 20U, BN B 2SRRI R .
FATR | AR AR RN T b T — 2R ORI 1525 T IC AMLEA 138 N v
NETR, UREEREM RGN H S A, AL LIDAR REH) K RG] T HH
K, EEN, AL LIDAR AW KR4S TEBRKT, 25T AL LIDAR &
GO ALY

6. FEA 12

BEERELAGER =5 . Re—S REM 2 H Er i B RN 7Eiz T, R
PRI ST SR T Rk EE A, O E RGT . PSR A 4
BREE—SLENY EORG B b B AR BAEHE S, Tl ok Y iy [ 2 (B S A st E s v
— I B Ny o X TR SAGEE A 7T 25 A U CRAIE S S0 ™ S LA BE i i 4
AR Z B T TR S CTE, BRI R IEAE . #2073 RPC REAY 1 X I
Wk, BRI B R SR A AR X 2R, R
A SEHL T R AT R AR I BRI 25 D5 TR D2 D ESAR S S AR B A P22 k% . B
H, R KT i S A P PR AR T 22, EBCE 1 IOHUASE X Il o - 2 fi 3
AR AEPE AT OCEREEAR , TR T ™ B A F2 R0 B R KA T3 5 AR X 3 - 22
AbERER A

FER sl 5 TR 0 R RS . T TV = ] AR = Ao as AR 5 | 552
WEATRAL T, B9 T TB ZUl = i — B H R IELRE R T 2. A8 s
2SS A A T, AR T R B R 22 AL, RO T OIS BERLE
PRI R T Rl M SRR 22 RO = 45y 31 5 =4 B A2 AR O 25,
ff T B RUBEXE AR AR R R BB, 4 TN HbR . ANEEERR . S
H FREE U S 3 FORS

=4 GIS C &M MEF IR R EEAE B REGEZ —, I ENEIFEN. A
b3 M T R SR G L R R, AR, RIEMAE S ST =N AE
HFEFRHIET" “EWNINZRHMNRE M RS #2107 F1 2 N B RO 5 35K S5
FARMERIEFE R E TAE . SRR Bl S 2 2% 8RR, TECA =4k GIS HoRJEA
b, GARE R T AU GIS, SERF GIS A4 BUL B b B A IR BRE i, BREC R =
4k GIS Hn R BIXt 2R BEXT G ] | 25 10) 38 X, RUE AT A5 2SR e A T — IR Ak
Bl

TER T HERAR R E T, T X R T . CREE R D REHR RN . A%
RN S R o BERE BGAR 07k . FIHZUR . 22 B AR B S o o PR B K]
1845 BRI = 4 P SR RS B 5 O Lo P 57 TR RS T — 2 A .

072

—‘ KCHPCH.indd 12 :‘|\|/ 2018/12/14/ 2T 09:05:05 ’7




(M) LEFESHIEESTE

Hby P~ 5 b PR B HOR TE 28 B {5 SR & s A, KRB FIA% s B HOR
HEZh T M PRAE DRSS A e, b PTo F SEJn o  F) — A3k LA s AR S A 4
fb, FERNEMERIE Mk =46k, sk MR LR R, TR
(A BB AR . A ZAUE . BRI AT SIZ AL IR S IEAE O A . AR
K, X —2ERHIUR A B TP ML R A S RS BES . BCE R R S R LA
AR HWIMEE RS . B shHhE S M4 R A T .

1. MBS S5BEREL

i P S B FETT Hl L R P BB R R 5 48 SAE A H o B, B
AR RL St AR oI 2 1 38 TF R IR R B A, FELA T . A A
EH BRSBTS T, PR [ 2 A M A D R RN D S A AN
A, BT A BT E A | R R R A P S AT A R, b R A
AR IE—2 & R AL Toprsh )y, R Sy B SR R hnfe 4y, 2 2P
AW SE, I E BRMFES SO e R B R R, AR TG R SR IE B
AR B I 5T 458

2. FFEFBESHIBEERA

FEECF M L B 7 T, SR FH St 9 58 2 Sk sl il B R AR R i, 2R AT b B A S R
LA S AR TAE, 2 LB RO U e s AT T . S E sy . SR . B
DA S SR B A R ST TE AR SC I, A B R A R RS i — b 25, FR
B EL AT 5 ) e — S A L M) B5Hi 2R IR s ) e ol e A, R T — 3 1:5 07,
1:2577 . 1: 100 J3 55040 e 0 s e P ) IR s A 72 R e, Hb PR TR R Rt v o R LAl
HEE BRSO I, AR TR A Z AL AR EL . R A — i — R —
T S AR A I DR RS TR SR | B ECR I Sl TR () E AR AR (LR A S DL K H A
VCRCAE BTk, FFH 23 (B a6 7 =CHk AT 23 (5000 A9 26 7= FTRE B e b TR L 25
T, $ TR A N — BRI K R = AR IR AR R vk L TR 2 ] O FR 24 R R G AL fRi R A
BT R ATE IR R R A Sk, 20080 o B AR 2 M H .

3. WIBERA%K

FE 25 (B B . ARBCS SR T, R BEAE 45 A T B SR B2 () 54 2 B
T 5EE . DEM 25 [BECHRAM (G . 25 MV BCs A i 55 Oy Tl Ut Jjg 5 s 23 B 4l 4 5 4
B, FEEPER S BIRE, SROCRAN . R ML, 25 Fn My g RHFh
Kids . MeAh, AT, BT, B W A (R B s AR IS — R AT AR
Ay MhIFRE S AT AL Dy TR TR F A Bl S e R rT AL, MR e AL,
Lotk ST AR T

0713

—‘ KCHPCH.indd 13 :‘|\|/ 2018/12/14/ 2T 09:05:05 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

4. BBEitE SMILEIHNE

W5 190 245 11 7 P A B MR PR M PRI A A Jig, 72 T A (sl eI )
ANRSEHE 2 EHE A S, SR TIRAEHA . ARG MR e
PS5 e, PR T R RS NI B, Wi TE. P K
TERONAE, WRSEXE ., Jr0r. BRI S Ik s . RS A, A
HEERA “ARERE” B RRS SRR S, e REAT LUR— Rl AR R A7, d
] LR — o B R P 3 At st A A B D A e, e AR SRR AR e 55
U, B TENEY AP AR Bk, TR, HAGBRGERR B
SR, A B i R oA b PR ) DR AR BRI R A P 6 i [ RS AR T, R Tk
TGEIRSZ M4 22 R IR | FE T AR I W 268 3 B 755 B AR B AR T
S AR P25 b R AT S B R R . FERS S I S RAD T, BN T TR RA R
RSl P SRR | LT P R A RS Sl P 1 365 10 3 AR AR AR R 40830 X sl ) 7% 2y 41
AR PR FIAREI A, M 13 F T P i e O 8% sl A 1 SE sl mil , e ot 1 i 55
o KRR SR $hRE] MR RUER” . ROy AR SRS . P&
BTN o FELHE T 2 N AT AT 5 A PR R B 2T B, ARGk
H T 87 B AN TR 3 T £ R A B B 22 S D, % POT 4t 557 S Bt TR F5 U [ 22
JUEE AT AA [ URT/ RS b 37 55 p B3R = ARG BC & ), SR TR M s,
TH PGS U], MH IR a8 RT3 s AR IRIAT 5 RO =AM, 41—
Tobt 0 268 M P ) 22 RUBEFAREERY O P S 3t 1 B ORI 32 o St T o DA B — ) A0
-5 BIZEG (R BRI B MR- AL, (b LS FIVERI I 3z . ST A —
Y- T PR 1) — RS S P S R S AR, SR RN, AR
NPEAL, Hag AER ) .

() IENE5TR N

AT, FRER BT ESR IR SO T [ LS S
DA O TR B it T SRS o R SRRSO R B RE R, A APORAL, EORAL T
FERYBC FIRASTR I T s EARATIREY . Sd i TR BRI S, HESh TREOR L Bk
FAGEOT AR TR U B, QT T HORBE T A AU BRI AR, (st T T
YRR, IV, TRMEFRHEIE . JNkSEOR BRI E A LUT LA .

1. EATE/ TR KRR

R R TR AR B R, B A . FORMERER . W ZOR R | T A, %
SR EOR . Bk ey, A BROCEERS . GB-SAR . M1 —4EROEI
ARG, BT LA, GNSS MR AL NSt BoR S e T ik, WU T —R5VAHHCR
AT ST BURIE S A S AR LS S T, LT GB-SAR ZFE s BUER

o014

—‘ KCHPCH.indd 14 :‘|\|/ 2018/12/14/ 2T 09:05:05 ’7




| T T —&— (T

AR s SR T — BT T = AEEO I I TR S R sl e K b By
VRS SR T T HLAS N e s B SR Ly s B O A Sl R
AT IR BT GNSS R ML AARZE & AR Gt T Semf JLAT W R 4t

2. BB HFURIPRAR

AR F-BEE MG | U = IR 5 A3 SO Ss , S Bt 2 1035 i 0k A
W, TS A e A M SRR | REARICEA | RERIEN . RSB R E T
HAVE PRI TR TR R, TS R B S 3T T, i R AR ™
BOr RAEBOR 5248, TERL T 23 Ml 75 128 i ) (0 £ 3038t - TR AR A A 5 B S R SRR R 5
PABOE = EAR . OGRS AR I Bl 22 B BT -5 AR 1 K g
SEBL T SIS A R S A S R R A A S OSCHI AR S SR AL
S B LUB B MR = i AR L B ARA SR U, sy T RV A SO St (o 52
JETAERY, itk TAEE S HOE BRI CARR SRR B AL R A SV B Y I
FPE g A, DB SOst ™ R 2RI R . WAEHE . 5 S R4F
KHEROR, WSS . R, SRR RS 55 A7 SCis ™ A IS5 = F 6

3. REERIRNB#FEAK

ZEMHTEN SR RATEER | MARRERHOR | LA RER M EOR | I 14
ARLEEHAR . POS &L E BB GPS Z27 @ (IR AE, LIAS R R 5 AR AR 2 1%
SR A, PRI L BEUR . BREE L SRR IR AE R, IR T RE A B
Z AR T . KRR R 5 TRANRES &, WA LR R AR,
SRR A AR SR R, A SRS YRR A T S A, ARG TR
ol .

4. ER N 5L ENEK

PIFRAHLEAR . FIZREAR | i IR | RIS ER | il F AN — R AT
IR G R S GE, SRR TSR AR NI %, DR EINE AT Ashie, Bhef
A5 EARH ., BRI LR NN AR A / 5 R GRS, WHR 124
FEOMIE IR BCR LT 67, RN T L ese Rk A Sk miee, St r&T
PEEARWEEDHERE, Bt T Zerc AIIBIRFT RS RIS, EREB TR R
A S TR IR A RE S o b, VIR 0 22 4 W ) 2 R B AR i e ik
FEWE T IAEALHOBI LA A . GNSS Beds . /K HEIC A BRI, e R 1 45 M AL I
WA ITEA R, BRIUMIEAR AL, ATXTE RN ) . SRR EE | SRR B AT W,
o WIS AL B 2 MBS AT TSR AL TR BAIL,  SEE MO A SN I A 1 N R A 4
BRI R 22 T AR RO Y K R

5. BEpERA

TERSSIINT I, BEH T — RS @ AR shil s, IALGER 2SN shill

075

—‘ KCHPCH.indd 15 :‘|\|/ 2018/12/14/ 2T 09:05:06 ’7




| T T —&— (T

2016-2017> MR ZRARZRRRIRS

ERFE NS EEA ANRIZEM . FEHE T AR R RGP E e BRI IE
EjpME; adid 3D SLAM HR, KB ENLE A L, AT DA T E O R e
B, FF LR = s e i . AP E . BT, PR B L R A S
D5 s DR TIOR8 R G AR FR A AR AR AR bR 1) 224 i A b 2R 8 14 AR A 80 258 ) A

6. SEEEMZAR

AR, 1GPS. P T AR Sty 45 mhs B e A R AR R Rk, AR s R il . K7
TR E S . AT, BRSNS . iGPS L RRE R E 7 BE
MHBERZS [0 45 /N 51 35 P %) DXIBORRI SR o 0 1 P, PRI Gl 0 AR 2R 4T 360° 23 [l i, A
T ARAR R, FRIRET PR i AR 22, SR Z A [ R, a3 & gt ae, wT
PAKKY Rl w7 e v e me . R i 10 LA K A ShAal SpLA B s o 45
IR TR T R N A . A D AE RS T, PR AR, (AAFIE AR,
I EASE] T —E Mg R, Bk Oh TR £ R 254 GPS T RIIEAS WM, LA KR
FDh TR AR S B JROR L S 2 W ROR RS I E N BN R G, Mt IE & T mkEh L2
NS, THRT —RIN D TR ARG X EME; BIETFAH 73T UWB FARM
iLocateTM JCAEEN RS0, SLHLT 2D/3D RYSEITRERL, FEF I JUAERGLEH & 1 T i
Y. TakAshie, LA AREM RS, 3T UWB HARK LocalSense &0 R GLf o 7
X, BERIC AL B BEALOE . A . GRS N DURS I (v Y ) A

ET, L A P SR A R AR B TR ZI AR, BT L O AR LA
55001, BAFEDTILRGIAEE . 0 XIS AR T U] A0 5 oA, T Bt R
BRI 223 £ K T BV FE BRI AR . IR S BB AL R A5 . Ak, 7 1Ly
WEERIB NG . T, SR TR SRS 2 E RN . HORD5E, AR5 b T
FT, AR (R ) BIREAMEF AR . SRR SR, BFo ke 32 A B
FELL T LA T

1. FT LM EPETNEHFTR R

R BT I R X IR TR AT . iR v
W el , EEHa T DEEMLEA RS RG (CORS) . Jo AMULZS B Il it
ﬂﬁz%ﬁ%ﬁﬁ&ﬁ&%%ﬁﬁﬁMﬁﬂW%\ﬂ%WE\E%@&#ﬁﬁﬁﬂ?ﬁf
N, B P A 325 2R VLS RIERES, AL s 4t T — R
M7=,

2. 27F InSAR N0 X £ 22T

FIF SBAS . 7K A HLSHA R Z5E0F FE InSAR Fi AR, #F58 T InSAR $eARAEW X ITRIT
Farr R, e T IX Mgt W I DA S R s X R MM AR . K% DInSAR 517

076

—‘ KCHPCH.indd 16 :‘|\|/ 2018/12/14/ 2T 09:05:06 ’7




| T T —&— (T

SAR (PS—InSAR. SBAS. SqueeSAR. CR-InSAR) i RMLEE, REGEWIE T KA. M,
FEAS R RS S s, RAARRME T T BIIE HEST T X R 48 X IR e MDA
Fo FUHERMARIEIE, 42 15 &% InSAR =Z4EIEA8 (5 BAER BUMES B iR ; 3¢
F DInSAR [FFRUTFESEUTRE RS BT, BUF T X%k =484, ¥ mSAR AR5
Logistic BUARUARSS 6, $&H T OIS A ShAA TR BT A T (InSAR ) H0R,
PEAFAR LT R W 04, BT InSAR B[R] S W 25 5, S T - RALE . D7 1) B
s ARPE ST R, W] REAEAE AR TR L R . AR . B2 AT
K, X R AT AR B 0 fE B TS

3. RERDYDANVEXPIZER (LI E PEIR BRI

BRI S5 AL AT ST T 0 LI R & ke B, AR T 25 1Rk | %%
SIEEEH . WL IR AR S5 ARE . S KRB AR S S S AR L L A
RS &R . WSCE I S AR, DL EIERR I X, B AR
BRI G R, SEAR L2011 .

4. BF GIS —sKEBRVEN 4R AREL I BB RS

HEST T HT WebGIS B A =B RFELR MR E RS, RS — GIS i, %%
PaPE . G EHT G, SRR SR GRS PR B I Re SR, R e
FRAL . drdEdl . BRlEfL, SEBE SR 4B AL, I8, 8T SR e BEE 1k
b, ERH  SEE . A HLHR AL AT TR R AR, SO 1 A R &
AP TR TR A Y kA" B,

5. 5 R R I BB AN B s R

AL A shAk . B REAL WD R GE 2 L b T W ) K D ), RS Tk
T FEEE (A TR e M B AT, R T R B R A, T £
S BEEE D AEAEIE, Bt T 24w EdR e R E I, A e R
P e SRR, AT SEMEIR A & /N IR AR T R AR A A S TE R

(©) BFESTUHENS

UEPAEA, WP ST AR P R A - 5 L PRI S S e N
SRS R O o VR S SR | R I R L Ve RIS TR PR B T
FREEAAN ARSI R

L EFNSAEYE

IR A A 57 FIUAS [R) SR (M U A i 160 2298, AAUSEIE T S [ e 8] A 3=
WK il 45 28 1 R 5 TR A M A B R S, B el A58 35 I 1A 110 30 T DA T ST e 3]
B . KIETI BRI, 3 RN T 15 A (AT R 2= A S AN e I 2 S T
BNEAR SR EETCAM M) WHI7 e A AT LA, (HERE#A B EXTLA

or77

—‘ KCHPCH.indd 17 :‘|\|/ 2018/12/14/ 2T 09:05:07 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

PR & BB, N A BHER T A BRI E A, AR REICAT . Pl XRS5 T
AR T EH AR ARG, EXIREIEE O T R Refoe iitr, HARE Sk T B
WL KT M SR 508 AT 55 (T RE, b TIREZE T A &G M. BN E
TR —RIITCHUK FHLE A AUV P25, A e T AUV 2K AR T g H
FFE PN AUV FRTTKR KOG, (RN, S 7R I 22 i o R SR #E X AUV 165 i
TR TS ARSI, LA SR FH 22 30 SO BRASCRITR /K AUV 58 BGER 7K R Bl 35 085 K V3 IV DX 35,
s R Ss , HEATRIHIAR . RS EE 7K T HB 2

2. BFNGEES SMENL

Xof Sy S T S T S Y RS T 8 RIS T GNSS 47 WL L AR T 10 T B v e e i A7 1
SERCIOUE, FFRE T 0Tk TR F v 2 B R R B BSOS B T SRR DN 45 TR IR E R RIS UE
WE5E, BRI T IR ENGT- 10 R G0 22 M s BRI 22, AR5 T VIV R b S e 7 i g
S ) OB FE FE R AR R 22 E 40 15 5 A o R0 i o K b/ o T JC 4 3 45 S5 B R
Bio JFIET R U527 GNSS. AT R 40 5 M SE Lk 75 22 8 6L RGUAHSS & 10 ER BEK R
SENREIRIN, BFSE T (K. KT ) BlG SATE AR R I ERC S AR FUK T2
WIS B ToE AR, Se T b VR JOZk FL 8 bR R 25 7 R 48 RBN-DGPS 2
Iyl Y TG A AL S| S8 1T IR S5 275 3l BD-CORS Ik,

3. BRESBEFBIENE

P T BT shil AR (i s M — AR R Lshil e, e T A R SR AR
TR AN EN -6 MR R e, $h TR FRKL S
SRAFI M A AR /D M T ) DRSSO i, WF9E T S TMAL IE AN DEM B i) b
PREUE SO R AR BRI, JFR T TR AN A B I 2 A — 4o e R HoR 7Rl 1
Hi 00 TR A AT SR E6 . s FIPLER LiDAR JFJR 115 0 ks 2 DEM $5di 27
FIMER HIE 4D 7= S HEhIE . 2545038 FH DOM SRR 704 A B 4 B v PR (B ST MA0kS 4118
ARG FR 2, ST AR T I S R VA /K T D e A 57 5 i [

4. BRI SitsRNE

JFRET EM 302 TRK Z i MR R e I TAERT ELAC 3012 2R Z 3 R R 50
AN AR, ST T AR B = 2 52 A A5 AR B 3D 75 1y RS A S e U PR ROR
P& T 22 AR 7 T T RO i . R e R 7 ik PG S AR T I bR ) £k
PEAE T 1 FIE T 5 0 e TR 22 i ST RGO R v K K ORI et 35— RN T T v

5. BESEWENE

B B AR RO S 0 R G R SEE T O R R s, EAT
FEFENLIRIR B BE . ZHE1St 1T P T 2 PR RS R Y 22 A0 2 5 S A RIALINRIR 5
WFFE IR I TR T k22 5308 LA A 2 D it U SRORS B 5 2 1 GPS A % PR s s o i X
P40 B SR B 1 — bk, RS TS EE I s ) TR AR, R T RS 0

o018

—‘ KCHPCH.indd 18 :‘|\|/ 2018/12/14/ 2T 09:05:07 ’7




| T T —&— (T

IR . T AR A 1) R AE SRR, SR T A v g 1 SRR R Y
PR R S B YR A E RO R T 58 o AR I R A BT T, RS R AR
BAEPUANTT s — e PR I B R A S AL B S B e 7 F s SR REfL; —RET
ICPEREPEO SE BB AR AR EAC AN FE R A R G S i Al s =R A i o o
HAR b POV R R AR TRAG A T 2 IR R R A PG

TEMRAERE SR T, B T —FhRE T SO B R I IR 22 SE AN T i, BR
K2 GUEFERETIAL . TR GPS 3L, W] 1 Bcdle 5 iids . K R, i i i
s BmoR LSRR T R R I RS, P TIRERE AL AR
PEREFR AR SO, 3R T OIS SRR ERE AP ERERR PRI 2 ViR . DT AR
K, TFIE GPS FEfi s We IO 1 i FA WL SR AR ZERE WA 234, Sl Sr TR L A iR 2 A
St

6. BEHESEFHRERTE

WP P 1 T P U R L P BRSBTS AR R PRI, R T — b
TR P A A B A B R 18] R R A A 705, IS 17 00 A i IR ) 14 e e o P
2 A B AR T RN T s ) S Sl i fee K AR A Shit O vk . S T — PP T Web
GIS A FE B R BIL -6, BRI T R BT 5 10 s T B e A 7 i
HENL T S 1) B AR AR ORI A4S 20 i A [ 2R i = 2= [AIBERY, $H 1 1)
FUH) Web Il 55 BeM it Jrids, JFRE 1 I a) VLGS A AR ARAUT IR 5515 B R G945
FEIPR “e— MitifE” KIEECHR, TRATFET “e- MU MRS EFRHEACHT AR I HAR
WF9E, R TRIRESOE | RO iibs . B sh A SR B MO v, et
T Ce— fUIE" AEAURHIT BRI, FRZHE ZIEENR . MSP IRSS . e MUHET fYE LT
HUIRSS S5 R o

N IRJUYIEC) S
(—) WIREEEMERER SRS

Mo P FEREHE A B 5 I 55 BB AR A I, e M B A SR e U A 3 25
B, WEFIER T —RIVBERTT R EPREINE, BFA T ARRIE A RS BRI R S, 4k
ST —EIE TS S HE TR BRI A, ok 1 RUBE RS S R dle P 2 (1] 4
TR BUHBOR B TR HIHE ™ AR, S Bt PRI Sl SR BOR AR, Mt
TR PR B R R I AR AR, SEBUAN R RS Z 8 [ 44 B Y [ s,
LA B BOMGET T, S THEER s UA R, SEal T =R R 2
FMERRA A E AR BRAE BRI, LAREET C/S J A sh 48 BEAE T B/S JRM 1Y
TELMRSS

079

—‘ KCHPCH.indd 19 :‘|\|/ 2018/12/14/ 2T 09:05:08 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

1. 2381 : 5 CEMNIBEREERE

T, RECSEH TR 15 7RIS B A E A A, B e E C—
TRIEREED” , 2012 AETFLG, ERINA M IE(E B R )R oh T E Rl FEE B AR E s 2
TR TRE, STEZ 15 R R 1 k. KA LI, SRIGFRHERE 1:5 07
BARERCS SR 1:25 77, 12100 Jr8E A, FFA: AR Ho B RO R BB |« BRI 405
B A S IS N 1IN Bwe i € = e [ S B NS R S = 95 B 1 2 € TR S A €D
—EET — AR B 15 07 1:25 07, 12100 J7 Hb I IR R 8 die 128, Ifseil T
TR 5 55 ) B 0 R AE R Sh S 8T . 3] 2016 4R, FI 105 8 i S B E
FXF 125 T HOB IS BB ST T 4 S 0T; 76X 1:25 770 11100 J7 HEER &
ST A L, R Sl SR I A M PR o R AR 2 . FRIE 2016 BRI 12 5 T HBIE AR
PP, BRI MER R —4EZ N, IR SRS PS5 RS, B R R |
SR . MERR T KN FH B AS 7 TS 2 A R T

2. 2EER 1 HEMIBEREUERE

SEE . T, AR KIS PR BRI TR R 12 1 7 B0 P S 7 25 G,
TR 1 1 BRI A A 3 2016 4RAEIR, A EA 2 70% b A i FL S
11 7 ea s AE 2 (S B ) B, LR =BT 10 1 7 DLG B4k
EEE, DOMEIRZ R 0.5 ~ 2.5m ZHHRRIEHAL, DEILE R Lidar AR =3k
BT 44 3m AR A SRS B DEM B06 . A58 20 N8 SEA A s G Sl BROBCHE 3, £
{345 1: 177 DLG., DEM, DOM % “3D” =i, sifd& DRG AENM “4D” 7=fh. Ak 10
MEFERTH—REH, OB LH2 ~ 3ELMEF—IK, ERERPFEE AT —
W, BRI SRR . 2 2016 4FI%, A HAT 11 7 SRl 2 45
(DLG. DEM. DOM) #F78 G A0H, O BEA T B 5 I ae e, IRAb g 1 8 1A
FIRSs R G0, AN R A EMm 1 1 JTEdEE .

(D) HEEEEESEN

Mo PR O A B AY A BE AT . WSS R A, RORUMBRRIZ AR AP RIASC
R ZE R ENZ BRI AR | FRAESF 9 SEAR AT, R 1 ) 0 S el ) 2%
Pl AR PE IR AN 0L | B . LR PRI A TR IE . Y RTIR E CE L TR
Pl M DU TR B2, 2% R 22 M PR B AR ) © T T et B R M0, O e L ™ s A
BRI P T O R, B M A R AR B PR L PR R AL
SNANIRSS AR T EORAE]. HAT, CAEMS I s e A R A g
S, ARG AR T R R A PR I A, 1 M AR AR IO | AR
FBZH, W TR, fiss . 2, WiHSFEZ N READEY: . ik, LiDAR 52 F075
A, BELNRHOR R ZS 18] BFIR] OGT 20 25 110 b 20 ] 15 13000 30 JRS 2 A0 5 AR i i

o020

—‘ KCHPCH.indd 20 :‘|\|/ 2018/12/14/ 2T 09:05:08 ’7




| T T —&— (T

By, MW ERAE el LS A AESINE . ARRE . b
UG

| S—R=EMEEBEE

S — U Il PR AR AT s AR . RS TR RS . M5 B RS
M IE B EAR, DUET Tm B9 R0 BER A2 U I AR B O 1 2 i, [t
FEII M PN 22 M PR BT 1) Rl 5 Bl 7 i ol [ ) Bt A S B BT, AR
225 HABT R TR 2 R | L UE B 5, il Z IR B R R AR S i B B
Yyt . AR R, R R . MRS AT S BOR TR, R R
ZENAVEUE, E AR T e B R IE 1T m R B R R IR . AR R
BT 2R . 2 REER AR R e | SRS TR | IRIEGE RIS |
(L S NRY VRS ST 4 6 R v AN R T4 € D LR T S RV E R I RS U ST
W PEE GRS Sh OB A M B PR S B R AV . B AR AR AIECR AR, T RA
AIGETFRNZEG AT, T X S SEAS i PEPR I B3R A 25 (0] A SOHAH B G R 5 A 452,
10—, 58 YR 135 D =K, 2.6 (LA KRIBEM R 2 . TOAERR
Fe R E (A B R I, [ LL 2015 4F 6 H 30 HOWRdERS 8, DAREIE =5 R4
BeAeZs TLESZAG R EBRARIR, X5 A8 AT 79— i Rt

2016 4F 8 H 16 H, &f—UkAx e iy B 75 2 00 Hol it L K i, 201744 A 24 H,
S — U [ P T A A R E SO SN A A o F2 I 10 A i A s I S, 4R
J& T R B W DU S AR, TR T — A R R R, A T e S
it RS T 2GR, N TSR LARE FORTER A TARSE . SRR,
S e A 7 0 A SR T SR R ST R A B R TR L [ sl AR 2SS
il BER R B . Ah o BN R A PR RS A R RAEHT .

Tt PR ) T EEORALSG : THE BLS BRGSO, JPARE T B
U QA PRGSO 42 [ 0 77 20 5838 A A 7 AL B R T A T A B
Bhereofh i HuEE [ 155 A AR T, IR — B AR T ER RS EARE R TZ B
LHIFMER R ; LR M Z PP BRI, RASE AN R E A | St
B ILZARR A A PEFROR T B, e BB (5 AR s 2R %18 Mo
BEREROAG I | AR TR e | WA, MR AR | AR
WER , JT I T AR AL AR 55 ] (4 by igp 1P RVAE AL 6 B REAL IR, SRATTHEAL
A 3025 N TSR RLS 5 1907 NS BUE BARHG SIARCTAL NSl — AR 07
%, R A EVERRSINEEBC PRSI RSE, 858 FEBIIRERG . TTANGEHABA L
J5 O 53265 A R T e SEHUAZ SRR 5 A Bl R PR T 8l | o
YEmAEfil . RINFERI BT A EEOR , 3 T TB G Bl At 54 s AT 3R, 45
ST 1) i 55 B R DL AN S (A SR e, SCBRATGE . A S TR AR I B IR — 1AL,

7224

—‘ KCHPCH.indd 21 :‘|\|/ 2018/12/14/ 2T 09:05:09 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

FERCT B ] e 0 s [ s e PERETHRE ISR S IR RE D s B R TR 1 3k Tk
HIRE  AgRbaE AR U . RLH S T R B RCR BRI R

2. IREEEN

M 2016 AT BE 1 15 ARG AT S MR B, e B 1 4 i il |, oF
P Mo PR DY 55 feas A T, M RESE i Yt HE 55 S A I 5 2R 5 5 B e A
8¢, MU S I E S U ALE, S At I EREE RS SRS . Al
PR U SELS: 15—k e PR E S A N AR R, e, w2 =
FIX AT o FERNIE D IR FE M R T N ML 455 B0 T3 DT e, #5880 Pl 3L Al
GBSO ZEHAE S, R — Ok A T M 2 e 172 A SR (sl — SO0 A [ Rt o 2
e 1 RS ) AR MDA RS, 5T AR R ) R IR AR e, U AR AR IX B, SR
BGAGARE . AfE B AR B SR SN IRAE SR AR S5, maRHE 4k
BRI REA B B PO, RAFBALIE R, 256 247 LB, X8 47
W, o SE R TR ORI R R E M B 1 IR A Bl geit
OIRT . BT A SR R AR AR Ah, e A PR 15 T R T O iR
P, TN LA BT A I BT AT | ARSI R W | SO A R W A
SR TR A I DX A R ) i 45

(=) “KitE’ WIREEAHBEETA

“RHLE” MR BRI SSF- 5 I Lk T AR ) AR SR T SRR, R
Hi VB U E . RSB B AR, Rk v ] DX P B R U e 4 11 2
MRS R, R AR T ARSI 1100 5 < i MR AR . 500m S BEERE TR
BIEGAR, AFENEFE 125 AR EEEE . SACEFHUEEEE . 15m s BRR T A &
G, 2.5m M PER D EEEEMS, SE=1T 2% ERT R 0.6m 43 HER TR 8 5%
AR, BEIEEY 30TB, KM 2014 A IER 14k, HAREE 4, #RTEM ., Hhae
Fa . BT HERAESE N . TEIREA A T, e T P R O R i AT s R, AR A
PEHERM 2 ~ 10 FFEFIRTR) 14 %, EREMEIRIGIKHIE 2 E A, 505 ekt
W sERCR, KA TS, SFEChATEICKE . MEHR, KHMEERTER. 4. W
(B) SR BHEMMAR, £2EEHE 30 M. X, T5ea ey s, 145 4
(E RGN ) Ry s, JFE TS SRS A BRSSP RE LI AT IR
APETE 4 ~ 5A%. B HLERATFE T3 SOWE . 254515 8 RS MAE A — 2 0T iR 55 S
FHH T FHLEL,

(M) A =SRETRE
et S PR TAEREAC; TRESMAGEBR “=PE" KRR SR

022

—‘ KCHPCH.indd 22 :‘|\|/ 2018/12/14/ 2T 09:05:09 ’7




| T T —&— (T

i, 55 R A B IR E RO R X b A TR RS, iR E S
KIRMERENE R ST, REERLELAEIEF . TET 2016 58 il g, 3
CLA T 14 W2 R TR AN 32 AN v R P R 2l iz f 7 e — S DR SIMAS, %
ARG EER LS —ASHUE A . EAROGETE . 2550058 =R SS Al — A DX TR R
R4, WIEIREE A TR S R — R NS TR R 5L %R GAE IR E
FAFE B P R 5 2 [R5 B A i, 556 GPS. AR IS NI S5 EAMEHE R4 M G358
e, HIGE LTI ISR PR Sete e [ 8T 5 00, I0E 1 ) R O A X
PSR . 0, FETRGHRCGE GRS, RS XN RGeS ESMAZR RS Y, 58]
I PRAESE K. =5 DRI ARG I SAUE N . EIRCGEE . 2250158 —Fp ik
5N —1, SR GEO/IGSO/MEO 1RA AL HE, D/ TR R SCB XSk IR 55, 81T —
ZYIH R MERS, 78 FE PR FE R GEO A1 IGSO T2 N T d S R, 117 T TEMR
SUHREEE . ELeE . PTHME, SRAFSPE SO TR, M T TR S s
EOCHEMERR, ST KSR . Ml A TR L, A S RSN AR GCR 208
P r A ROk 8 e B S st ) TR A A, 2 A SR B, Sl TR e RS 1 5 R e (] )
ARG BRI ST, 76 E PN RSB ST At A e . R N RS, SRR A
il T o AR i — L PRSI ACTE IR, FTRE T EAMY BHBIZEWT, SCl TR X
HERRALAE A BRI, RGN TR ORI PR AL . R MR M B A TR
Wl RS, PIHEEIRE] 0.9998, i e 1l [a] KA BR P AR S5 TR o dbsk 5 TR TR
WB R, R EA Tee A ERm el S DA RS, MRA HEG T
X EAN LR SRRSO, BURENR TS i HA, DRSS LR ESR . FH
PRELIE G AL, o3k B 2T o B By e PR it T i fhh, S B EGE . F
N IF RN E i

(f) MREATEAERTEESIEREEICSXERA

T2 S [AD R 100 P15 R 2 DR O R R 0 R T2 X b O 45 ] ¢ o O KA 55 i
PRI CHEAE R, W ik U E PR AR . LA B b ST R AR A R IIAE 55 0
1, e A T s A5 T E LR “HEALL RRERIE L (EDL)” SCHd R Al
LN 50% e R T i) A7 % Fh R T ) e JR s 1 £ G T 1 0 B 05 36 A SR BB AR R
GAES P31 P NC BN N DB R 71 o ) DB e e I U SN (- 8 v ¢ 1 NG N I M
O T F s i R ) S R, L e s ) S AR B Ak BRI e e Y A O
2, ST IS RVEAE P R AT E AR (S PPAR A O BOR MR, SCEE T ARG
BRI E W BB TR R TR A R s AE BT R B B s, A T
AUR I 7 5 A B A B | iR (R . ) sh B nl 5 A B kA
bk 25 (AR ™ TR ITAR BOR s B UHESE 1 ORI HE F s R R 2275 6] °F [h 47

=5

—‘ KCHPCH.indd 23 :‘|\|/ 2018/12/14/ 2T 09:05:10 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

LTS R, S 1 I SRR B RO GRG0 TS B s 1 R 1 Bk
R g AN BORMERE, SCBL T LRSS R AOR S IR I AMES s U S 1 I s ) AR
™ it JH GRS DU, SCBL T HRIE BE AR AR AL o BT A R
AT 1) B R AR TR AR A T 2 (o) Kl i A BRI &, SEBl TR AR H . A
FULIR NI 22 T AU R TR P s ()45 8 AT A5 BE DR IR s QT o Pl e 1 i Js
5 A E RIS ER R, BOw 1 P IS R E R B RSB TT R
) 2 (R RS iy SR SO BOR , HE3) T LA nl A ) B 2 [ Kl A
FEAHAIARSAT AL AR D, BUR T 3 i S 2 53

(7%) BRIEBWNRIRR KRR N

A [ BRI 22 v KR AN ZE W 2K, S R bR B A BRI s AT LR, P
JEASERE BB BRI A S AL . AP F SR REAL . IS5 s At A AR AR 1R
BACMZER R, A s e mnfE SRR . BSE S UARERITK, 46
PR JR A SEbr, DU 22 M PR AR SRR AT =2 BT B R BB A 7 5, AR RH BB 9k 3h
Fee s Th iy, A T BRI | s iR DR EL I . 2 IR P 4k P
S ERE RS . EORSERI 55 BALSE TR SRR A2
e RDZIREE . LIS = RHMPME B LA ISR, SCH LAl PR B R
WL AR semtl . AbBE A S E R REAL . RS M2 Akttt AR T L5 isf T Y 42
R BN R . WIS 1 X 7eia 3 52 2 2 A8 PRIE T 1oy A 22 Rk sk 52
SRk, B T RN ORZ . SRR BARKF U ML 242
BRSO BRI, BT e EE AR BN 2R R R T HRT
PLE SAR 19 1 : 1 T RUERAC B 2 EB AT, Mk T 255 TR A T 2P
S50 DXl g e R I PRI AT B8 1 SRR SR A L R ] o TR FDARRAE DR ) 1 sl
KZi &Ik, HENE T ROV MAEIE; ST 5T R/ MRS % 14 2 )2 IR BT 7
%, BEIR TENMZ G SRR E BB, ik T R4 ZUEE
BB PG A SRS s Pl AR IR LRI NIRRT SRR R
R S IAG LRGP, B T EAS Rk, Plahmsk, BECHIE™ AR S
MEMZFE R R 6

() NEIETEEEREIRCTTE R T

RAY T RR R ANAS K I R A PRI R, el e TR s () 5 S AR B T 7 e
BRI T SO R A 20K, SO UMb B PR | T [ A AR A ]
FEBIETT L SN RS ST LA K IEEINZBOARSAEZL T B T AR A T
¢, (e TR RS | 235 BRI . MRS ERIAT L Bnsb B2 T7

024

—‘ KCHPCH.indd 24 :‘|\|/ 2018/12/14/ 2T 09:05:10 ’7




| T T —&— (T

TS T 2R, B TS | VR TUREN . AN U T
EEPUAN T I TR A2 [ B ARG B R g, S T R T ELEE A . =
AEHOCHRAL . DRSS EHL . IR BES A A S AR AR il i T AR s lfE B A
SEREL, PO S TORA A . FEE NN TR TR . TAEEN . AR W 2540
BASE] T TZ R, SO Sh TiE TARRRR A, B T B AR S AT
IS T TR 22 2 G il I Gt — DR 5 b B VA R = RO = H B
BovfE . sSafEifl ., POsE S B Ok, AT 20 B A R R IR ik . T
GNSS 1) ADCP e fie #3052 A7 57— IARARHA 2 ik . 55T GNSS (mks B2 3 B 0 7E M A
WO R BREO T . CORS W B ARG 25 iR EE AR . SLFOu Al B 05 i Oh T2 ARy
PR A 2Ry 7k VS Wi e 23 UL A B e AL 2H 5 b P55 R 0L R St e 145 T LS 1
BIFE R . T, BT T I A TS S A SR R, B T R
AFRP S HEFP AR P Sk, SCE T 2R 2RO s I s ik g R4 . (R B4k
PGB P2 THET /SRR i 2 FE & XY OTOAICP SGHFRCHE T L, ST
ST UG SRR TORR A S = B RO ;s 3 T STk i e My JR i i S = Ak vk, S
BT S AR R AT R TR R UGE DI GPU N\ SURAEE i, SEEL T GPU
SR, FEMEVEIEE ST, ST GNSS T 1 A R IR S RO A T B2 3 R i ) —
ek, Rl T ET UG BRGSO RS g T AR L $R
T 3T GNSS 19 ADCP e g5 5 A7 o — IR AL 5, o ADCP 3 s I i S AL T IRt
AN FEH T LT GNSS (RkG B I ELAR 04 76 TR B o I 2 B3R O v A
FE LR AT T A 2 M AR AR 2R TP S R AR ARSI Y CORS RS #am B A, A1
AT R SS A TAER, Dok FREREIASCEL T GNSS BOMI R 1 PO &R, @S T ks
JEE LAt A 1 DX -2 1) DB TRY  AE AR WA 5 ¢ T TV 1w, AR T s UL
ARG G ETERE, LT GB-SAR, GNSS KLLMFHTHL . MEHLEEA . REIIse
GRS AR, SEPL T A S = G 0R 2 R 000 52 e 1 i P S A B S5 AR T

(J\) HEES B

Bl ER (S50 14000 1 G LRI HE AR | B A 22 s A
FB OB, AL e N ) 0 1) B D A0 5 = I 20 RIS B S B k2B T 3R 1Y
Ak, HBEE S B i 2 AEA I 258 B R A4 G i B, RO T ER S e 4
TR, NS G A S A Bl Rk R, A | g 5 5 AUE
P SIE | REhEG— e s B RGBS = A mLERA L BT .

1. TiHAE

HE 2016 FJK, RECTEMTHE—. KA DR R S E i, 5
TR A MR A TR I AT A B R P A B A [ SR R | 4 A 2 AR AR

025

—‘ KCHPCH.indd 25 :‘|\|/ 2018/12/14/ 2T 09:05:10 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

- AR AR A BRI AR . R R A AR T A (A EHE L R, B
X)) 31 (XL ) AR A T BUIR AT &0, Bt S8 1 4% 4 4 el A ol 12
PRAE 1 4 b A R A ] B BEURZR 5 WA 1 B S S SR MER PE AN IR . S RTE T
JEE kAT TR, SE bR Rl A NI | i A R 2R B S TR LA B
L BB .

2. EESEF R IBE SNz

RIALIRIR T P77 . HASE BN R, AU A TARAXS R, A D7 AN Bl AL
FEVR AR Y AR IC TR TAR R RORIOER AT . HAT, AR HUEE R 57 A& I8 A T A IE
TE B FPErT, B s, CET ThRESE—. A B B oGk S0
Lot HGEILRE ARSI A R o AR5 BT T, RO GNSS A |
RTK £2A 37 CORS REE ., Wiz fg . FRBEOLHIN RS S oR M) 2 M, KR
P T TARRCRFI RGBT XF b BRI EOR, JT & T4 “JUMmIABUTER., 7
BEIUEEST, JRIEEBIRAE” T— il rt, ®IT "2, 18, Ak —ubn
R

3. REpF=&EIL

B A= GBI TARRITRE, Ash™ g ic BT . Bl G ek . Xl
PR, R ARG R SFEMI TG TR, 7ef5 B8 Irm, K OCR K& H
SR T AT R SR T, S RSO RO SRS X AT OCR 3331, [A]
I PEATARENS , ARG TE AR FRRINHAR S OCR P51 H R A5 RUE i R GTHE MR SR R G
W, SRR S A S8, IRl B SR FISAG SO R S A BB RSO R
Girh, SERLT NS A SR R AR H AR SR MR HES . R REIT . BT
ARV TAR . 7R85 QT i, iR SE B D I | o - i - O R B
RRNGERE# . AP IS 54 I A ERIRA TR | I s O . B R — b
TOR s TEBRE B G B ARG RTTH, HATIESR A S L Bs e, Sz b
Gi—. ATEEL BRSO BB A S IR R R R

. R B e 2

222 5 M PR B U R B R, AR T LATE, A 2 b B A R A e AR
WAT RIS . I, Pt 5 s PR SRS BRI I 22 st A A e ) 4 5
Jrhr, REWFHGRERGADITE . BRI, EZEASERR: . HEREL S AR AR
FU At i AR 5w il e sl BB RRL AR BE . RO B USRI . =3t
B OB UM EOR S ROB AR XTI 22 s A B SR A RO, T F Al i 46 i B AR A
2 S P A e a5 R BARR I o B E SR BB A G AR, R THINZ:

026

—‘ KCHPCH.indd 26 :‘|\|/ 2018/12/14/ 2T 09:05:11 ’7




| T T —&— (T

PR S A, s I 2 S B EASG A AL, Bk i e
e, $ETHINZ: 5 MRS B AR A 1 1 PRERE T

(—) BRI FEEE

RTINS R SR TBES M HoB A 5, OISR il 15, s g
SR TREMAL . SHPIEEE, MEELRGE ., FEMMY ., BEFSMPHCTBW
MBS R BR S, IAFR SR A HERM . =i RBdE . PN . AN TR BRSO
PRBEER G . W25 BE BRI R T2 S5 PR 5 SR AT Bk, 1w
) Sl K B SERGSR , BT T 32 Bk 3 S B D22 B A5 EAS A IR | DA A 7
TURI A N2 . NS DN e 3 ) 25 i 55 A B — Bt A= = 5 A8 B Z2 e {5 B A L
AT B P22 PR A A R B O P — A SRl I 22 5 T BT J 2 Ah IR el 55, MK
i R P S AT ST, Ml SR by X 5% 2 3 B st B S Al A
FFEL,  DHl EURVESCHE e it o e P S (6 . ELIBC IR M P 5 | XU, Al e e rp R
IIAAF BRHR R F AT 22 b BRAE B AR A EOR , S T 2 PR A B 55 i i
Gy AL g e . AR, IS - ML SRR o 3, 7= ARl 7, b
PR, SRR, AR, NS Z, ANRETTOMIE R A R A
T AR TR M BRAE B AR RS — IS, e TR A R B B e
Mgz, Femilss, e el 25 B AR SF O, 6 R4S HRIT] A0l il | ek
il R 22 b BRAR B ARBE AR A5 75K, SEBUM LIS A o ot s LR P D o 0557 . i
I, b2z s BAE S Ak, iR b, BUIRSS HIP O s, AREZ D
e RN RAETE R SEPR T 28, R . 2o s B R BRI . A R 5% 5
G2z i) TARTT A, H MR —E i mE AR, #asi. BRARSKRY . BORZE R | A
7L TR, SR A e, ARMEE MR AR | AR A R o B BT
EEMEAR G RERFIBEBORARE R, 12, K. MEARSS &5 B9 AU
HE BRI T-Br O e, IS 1) s N2 IR 55 e R FOR R P E 2 B 24T,
TETF S R 5 W A 3l T, Ity PRAS B BEA ™ | 55 O EhRESH I, 7E—E A
W, R PP R BRALE i 2 ) B — R A AR B 2 DI RE R M B S AT B, T i E S
AR, QR AN Z =R AE LRII:  (FRFTIRAUS | dhas, HHyss

R,
(=) SREARAIEE AL,

eyt ABRA A e 1 B0 D A0 0015 A AR R, bR Sl 22 iy A B HOARIR R
SR B (5 SRR T B TR DU AR AL . AP A Sk g5
Al R . RUAE A EEARE AR B A R B, Hrh Rl =y

ogr

—‘ KCHPCH.indd 27 :‘|\|/ 2018/12/14/ 2T 09:05:12 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

e AME TR . TYEATIE ., BotllmTeE, T A4, BAKMRE
FEIBATRESTHX HOULIN R 5, 150 = 0 R R TR S ABRU H EPE A k. RT3k
MEZEEELZRR . 2K BB AR, Sl r X, 2K, 25k
T PRl R G R S PR B ARIRE Ty o LBk L DR R GRS, ke, bk
di, ABERUER . SR N . ZURERTT AR . DRI TR AT 28 1E]
IR R, /NEL AR AT D R T R ZE R TR R R S, X AR R
fRPe T, Tk TR AR . AR, 287 250 ST kR, EIgs
PR AE DR EEA W IR i . A2 B B 2R IL, HLEE T2 S R A/ ML |
BT HER AR R, BURHGEEOR . MU0 TR IR (LIDAR ) FORAEME K. #
THT 3T B KR DA 1] 22 BORRS T7 1) A Jig o LIINZ TLE LR AZ 0y, A4 28 K HuifE
Z IR REH RS B AL R IE AR ST

(=) BREMESHTHARIFHR

THERHEAL B B R SRR, sSSP AR RS B, U A
fi . RAHT S S BT Rm AT EOR | R BRI ST R | B R AR R A
BREAAE BAL AR, WP A S TERE AL T R SR R . M4 T 5 EE Ay
A AL BREOA, BF5E 22 V8K S 7 eSS BEBOR RIS A ik AL FEEOAR | 24T 55 DA 5
AR S TAREEOAR , WEFERA AR IFATRLEE B S5 FAT AL BEOR , T A MURAE TR R A4
rPERE RS EAL IR WP T 2 Ak BRES A4 3T39% 4R ARUBCHE b SRR M AR A
BB o T REHTTEEE T 2640 A S BRAHENR A s B AR A B L PR = 2R 573
AL NP T3 5 WFFEAE AL 2 B S D B A BEOCHEBOR ;WSR2
TRSAGH D S TCH TP A T SRS B OB H R s DR RS AR B s AT
T IRHEATING ™ S A BT IR s PSSO RS I RHIE AT AR PB4
BaEA, B M2 E MR SHOCIE | B HNLER AR SE

(M) SR AFHRIER AT

KR ARBOOKF BT, ERASFTHRIREE S WA | WAL — R IH A 5
AR ZUESERE S BEOR | R BRI R ROR | B BRI ROR |
G SRS BANMZEERGELE G R SHEE R R R E RN E 54
A, R AR BRI OB R AR EAL NS AR, REIEGEARE 25 4 A 3l i)
S Xt R B PR R R, 35T DOM 55 DEM () i 0l = 4E 57 (RS MR R, e A
AE AR, ZIRBARZZR ., 70, B RCEOR S, MR &
Bk P R b N TR AR, TFRE = e R BRI . SHEERIINCRIE S, =
AERCHR A Dt . AR = 4R R M B B R R IK DL S BT = e W R B ST, B

028

—‘ KCHPCH.indd 28 :‘|\|/ 2018/12/14/ 2T 09:05:13 ’7




| T T —&— (T

KB REACSE IR T A, SCBUEE I 4 A s . e moR R R I 5 R
MoK AETDR AL, WFFE 2 AR R R | ARSI D ey OB e DTk, R
PR A B 20 DR B R AR AR, iR A 2 R B A S — R AL
PSS T 20 DR ) s B ML ER T ) S A A I S R — B9 (RL) R MK v A 1™ 4%
PSRRI 7RI SE A i Dy, T = 4Esh S o AR HE S i . Hdiakt
W ZRRIHLR G RN, WP S O A ARHEZR B A FE | TR 3 S 5
AR MR R G . JTIRRZS | TR TRt (=987 AebriE Ll K S
o T ARARAE SR SR e — | BT SIS IR AR T AR AE (L iy DU AL AR SRl | =
SRR o 1 30 ) 57 X BRE AR PR UK o

() F=ERFIFH

m%%ﬂﬁ LA Bt AR s AR I A T T H R DR 2L Aok, dek DR SR
gt HLEEIS . TN, BURHESE S R OR A T I 2 PRAE By W H 2512,
argﬁm%mwm@ S A BRI, AL BRI A AN BRI, ol 2 i A B4
AR SN AT S ) E B R, 020 b A SR R A 1 P TR RN A R T R 2 A
fb. EERTEFMAGEC LN — GPS B A EH] GPS. GLONASS. BDS LI Galileo
VUK GNSS 25 &R, J3k DR SMASAENIRE A EF AN TR RSIE
VAR Z R, I O e e X e O A B TR b, HLDREE 4w . A E ) R
PEEAE . SRR M. B GNSS BiARBEL FIE BALBH AR HERE, GNSS 2 285 1EAG 14
AN 4 R TE R /NRUE . AR RUEE . 2Rk T M R T, GNSS 24 IS ks
FE L SERE . RRAERE N LEOMRTE, AEERSANL. . B SRR F R
7, HIRE WIS I, SIS BAR K. BT, RECEAES A E0TE . 2E7
R b By R G0, AU IR0 R G0 T LAFRGORGL . oKg . JHORGRN 5 A Bl oK
RIER RS , RGBT RSO . SN . TOREE T 55 7 T R 2B =
RS, REAE IR B ESMRIZE R G AT, RS 5 g e 45 71w, FRE
RREEWEIY . TR UL SR BRI PR, 2014 AR KRG i 3 — 5 RN, ik
=502 &£ T 2016 4E 5 H 30 H &S, ity o WL, gt 2R3 T 24
FOE, AU R R BOCI B R R KR I . SR . R, —UREE
B 52054, B GPSAMU SR G S A AL 2 BUF R AL, RS I it
I 22 B AR AR DR 00 ff BE - AT B iR AR, DR . S RO ICE B AR R, TA
HUBURHESE I 5 0 28 R AR A A 2 $5 52 DN k1 T - B R ] i 25 3 S A A 2R 1) B b
7t, B MBI R W Bk SRS T SEBRn BB, IEAh, M e A R A L H T A ]
WA R RN RS RS B E R RYVERTE A 3k . Fer b AR Re ATy )
L2

029

—‘ KCHPCH.indd 29 :‘|\|/ 2018/12/14/ 2T 09:05:13 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

(7%) AL WERINLEE

PJUAE, N2 5 b PR B 2R e 2 e g R A B & R L a5 0 AR b oY, 18
e 5O R A X e KO N AR F e, SARAS T BaE Ik, Xk SRt ke
FEA T BN, FREE IR s SAS M ERSS  BEYIE SR
Mgz | A TR G A5 AH DG Sk i Lt 5 0 SR s T 0, (e S5 EPRR]
o, L FE RS AT [ PROK -

T IEAE K ek 4 I s A5 TAE, D223 TREIEAE A 5K GNSS 144k
BATHREMES AE 5K GNSS KHbds il W, JLEZERFE R A TR X AE B . ahds . Hol
SR FRSEHEIR M IR IERE , ) 4 B MRS SR 2E, SRICT H E R AR bR
ZHES (CGCS2000) N A AP FIEE Yy, HATIEZEE CGCS2000 2R S HHEAL HE ST
FERF TAE. 4T, IERS HuC Ryl 2250w flit ik 2i G40 ] VLBI/SLR/GPS/DORIS 45
Bl , SLR f#F1 GPS i AT J5 ARA5 45 1 ITRF B s, 3 ad @ SCuk 5 09 1 Je Ak b ok 2 il
PR R R HARSCEEE S, T E PR RS HAESL (ITRF) 2014,

BE B SATE AR Kk, MG BRI K R LR, FERIAE =%
Wi (BIZ RS, 20, 2R TR, SERE ), TG SAUBIELE A AL HARE
WA PR LB EAGRafE . HIERN A EEER AR, X ah . o bR LSRR
ZRIZ AR BRR M . BRCR AR A Hoh, SRR L L RS L MU B b B
BRI T T O BE 1 A BRI 5 B A0 O B SRS Ak g . B, M SHie M iFsen
ENAh R, FHFUAIRZ, EAEZAMEE AL . BRI . R,
AR SN RAEAE, MEENT ARG SIS, BT 220, b 2R TABenfE
S E, MERRRIMBRY:, WHEF AR R R 2%, BN, AR
FU 5 b B A3 BT D7 AL T I BRATSE R, AE B S NS E O BN A bR A R
M, =" ERESAVR RIS | I 4 5 AU H 40 S B 5T
VERRZ LIS, 0 “ENEAEREEMER” “PHARE S E M HAR” I FIREE TP 2
SENAMEAR” H

FEMBIR BN 725 (4 B 0 SO0 T, D PN o e DXy O 5 [T - BEAR AR
FE TR . BRI CHbI &7 T, H ARG [ B HARMEAR ST B AR, miakf]
Pl 8 H RIE X 5 T 19 JC S v 00 H RS S . AEmFR T, R PR b AR A — S M o
PEE B AR B U B, I JC RS RS B A GPS LI AN LR RS . N L
AERBIESE DI AR P, ARl [ AR L4 T KT H M E PR AR, 7EENE—ROE
MR HREEAN vpaey (RRE s DhOE AR . Pkl ) PR T HEksh 1 i i zi A atse, ik
Ve 7 A i A 4 ) 5 R o R R i e R RORRRSE R TR AL, ST BT K 8 2 B, g
Wl F s PN 728 T 2o A 5 A il B R TR AR ) DG R

o380

—‘ KCHPCH.indd 30 :‘|\|/ 2018/12/14/ 2T 09:05:14 ’7




| T T —&— (T

MG . BB . AR | JET DCPS/IMU 445 R SEHIL IR
fr HEEMEAR . Ashi / BB R R K . FRT, [ A 2 i i e Ak B
P BB EPRATHT, AEH A R BEBURSAAR | RSS2 | SEHEE 8 A BB HE |
Z AR AR IR 7 2 . M T2 4 DSM A shULHL . = 2R 80 3k i A S S5 3 e 5
TP R A, KB EPRUKF . @B AR B SR SR
MG N TR REMRL S, AU KB BGE BRR B E O / 25 h =AMl . DSM/DEM $24¢
DOM Az AT H AR S IS RO SR 5 U 6 e, Bdlsdb BEREOIN A s Ak . BREfk, S5H
PracJElRL . BT, SR TR R BRI P A, 28R A st
AR IR0 L A1 ST IR A AS Sl 1 A L 8 A e JR i

PTAER, [E AN EARWTINGE 10 Mol 2 5 MBS B SR RESE, [E N TR T R
PRI SO RIAIT S, A R B B A I S TE =, RSB0 P b ]
R R P12 TR B KBl 1 W LA T S 2 IR MIOGHE . 2016 4F 12 A, TERS HUII 2%
I T = L SO R SOk s, AP RS T 3R M A SO R R BT
Wio HIE= AR BLLL N AR NN IIRE b, KL = ah— YRR R, AR
Ao AT RIS B s N b, RSB AL . LRk, JF
I T D REVE S R TR e, A S B SO, AT BRI s I
HR b, SHEABORRES, MM ER . AR (B3RS ) BORSE, PR TGE45
W RN RS . TSRS HOR AT MBI, Dyt S BB IR A Fnt PEA
BZRUWRRBUE T WRSLAHEOARSER, SEIL T F I H ) RO K080 126 1 sk 5/ L
IR MR . M5 2R GEBOR B h 28 PRI 1) 3% s R 78, R sh R 5E 1 PR
BRSs ER AR S, HeT 7 R SO I8 AR ORI T 2% 14 b A5 2 AR R ) 52
AT, AT S5 AR B IR A BB RS 7 sl it L EOR R ABOR GBS K
UTAFRBER L IRM . W | sl S EORM ARG, “HIER +7 7 6 B O S B
ARG 2B BRI TR B BOR A s MO TR Sh I 46 A BET-HL . Pl
i R AR AR ST I AT B 2, AR ERARAE R Rt LI R A RS 3 HLI PRI
A BEAE RN, AN ST R A RN BEA T MBS ST . SRR e B R 55
Ko BT R R B TRAE A RIS R Ol A B P A 5 5 IR S Al Y
TR A CRITELM IR ST, RoahiulEl . o0 2% 1 ] DAl ok Bt P 2 40T 3 S e g i
BRSO i A

FE AN AR BRI T R T T (ARG . ARSI S @K E T, 7E07 X
SRR T AT, S50 AR I E AR R IR AR s PR AU TR A EAR, FIH]
HT LIS 2 B AR AL i 7 s Bl [RII A e 5 AN o FEPRAREAS I A Ky 1 it 3%
SR FIT,  [ESh7 2 R BB ARG X 7 R AR, i A I, A S
DU L TR A B4 A, JF Al ASEIRSh AR . BEE RO BRI 1, A it —2p

087

—‘ KCHPCH.indd 31 :‘|\|/ 2018/12/14/ 2T 09:05:14 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

WFFE 5 % GPS B AR LUK GIS £iA, H Xt X (9 IF & M LS B %, HEe
B A ER L0 T A AR s, o — S P T Rl R M T 7 [ U T e R A AR A 0
AR FE DT, EAM AL T A, — SR AERA AR T BN AN B, X 25 TR
B 1L i R, 3R ) A PR Ae AR 22 AR, PR LA K T SE AT A ik —
At

R T FRPEIREE . A SRR U L S ek T AMER, SEIE . BRI AL 4R
SR b R0 M) ) R R | R A R LR A W T e S B W A 5
A TR ETS, S EM BT AR (USGS) fEA WA B £ A0, 32 m m B R
PRUKSC, MU MR R A SRR RS R, DA BhUeSRd . HAT, USGS 7 A fb i
MR HARE, FERMAFEREN A S b 28 e o, Jfit—
Ao IR R R L AR R, WK — EE SR IR RIEME SR R, A b B M i, T
2003 4EJa Bl T AR ST (RECh “|FEJeitRl”) . KRR RS
X I B AR I R (5 =7 ) A FARSR RS 16 T 5508l B At A T s . 4
PHAERL, SCIASE 520 RS WEI, S SR, DA B A ] i s PR BE ik
2, BUBRXNE N A AR ICEFINGE £ LGN R 2RO R . A, gk, H ARG
FAML X ALTFJE T Al B 55 W0 T AR, &t S B . R E, K2 Hm%s
71, B Mol KRN R Al W ST IS HERTE IR, PR T
SEPE LG B BORE S TE, BB TEENAR., 201444 7, R EE R
il 7 2000 4FF 2010 AFE PN 4EAGY 30m 43 HEAE A 4 BR 0 R 55 B, IR T AR
AR PRI R S E BIRS- 6, T EBUMR X — B R AR R AR 45 15
Iy A3k A P S A AN ] W Y A IR 55, TR BRAt 2 AR OR R s R 2016 4FE,
CA KA 120 MEZR 6000 22 PT84 HEE, T, Bidcmir . 1|
FHAIHD 7 56 AR A W . AEASIAEE L WAL . ROV AFE 2 AU, R BRE . 2016 4,
Bt 25 Hb 3L [ 175 k%“MIW%ﬁ% i ] 7 1 8 O 28 R S B W 2 45 % e o s 4
ARG S W, 22 TR S O R SRR B SR A  HERT. RSIE AL 1 B

B (5 B 3R H \W\Eﬁﬁo

TEFPE PR A I - A R T, R 0 R AR I B 5 BB 2, S Y R AR X
ZIH, FCEBEE L 582 RN TR, M K2 O, iR K, 1E
WA G, AR S VR Ee)) SR R4 T . Rl JUAE, FRETE
VPRI - 15 ORI TR T KW, BRI R 25 A R i o7 T vl £ A i s,
SRR T WA RS AR, MR A i E AR R, R
FE/NBY TG NI 557 5 B AR T T 9 & S 4 LU 20, IEAE RRURATTE 2 e A 7K T 000 e i
AUV/ROV/AUG., TEAMLEE— RN RN -, SRR, (H5 Rk oF
(25 B E AR /N o R TR Y M SR 5 18T, 256 R FH 2 PR 45 S I 1 I it

o382

—‘ KCHPCH.indd 32 :‘|\|/ 2018/12/14/ 2T 09:05:15 ’7




| T T —&— (T

KB TR EAMORER, BB B AR KT 5 B R EEAR R, Wi s A i 15 51
AWHETE . ARFREDXI o RIS AR e BEANGE , o T B dladr, WS b g
TP 5= B AE /K G AR &2, 5 I P VAT IS i 5 25 R A b ) A G T4 B A
AR IR . Vg VE T I S B A R AR FtH K-, (AZE i & 7D, i
JISCR 8 AR5 LU B —, RO O, 5 E bR & S Z R 2
FE, U A 5 T R AR R B DR [ R APk

FEMBEE D P22 B AR T, H AT E A FER T GNSSRTK AR, [ Bl 2 455
AR SRR I R AR, AnMRMESE I B . S HEOG AR | 4 U AR R A
WA T LK e MR, BAEHWES B = 22 J7 T (038 SN R A AR R & S 2s il Hal,
FE AN — SR £ 5 R GEE AT N T s R R A, W H A SR B GPS B shill i R 4¢
MMS-X640, 1% Gex B 548 Ha T —k i, BRGS0 USG5 (4G
PIRRIE ) FEARAREL;  FEAIRT TecCon 25w (185 shil i 2 40 HA = fs B2 4 (0t —
AL, ma M ER O BRI R = 4RO R RIEGL VQ-250, FIH 360
FE TR AT T AN R | AR AR U T JC PR . Rt b 2 R) AR T &
FIH, AR C 2R RIS Kt b M T WS ARARIAR R, (G5 i 5
i I 22 X LA = M ROR 2 [ A4S B B3R, B 3D GIS WSS I RIWIER A, $di R
LHARMARERE, S LPRT RS G, B4 T 4 EEme, 2iEF
e EE BRI RO SRV . YT, SR EERORTIT A R AR = b RS T EE IR
PR ST 5 AL AN 7T o FEAN S RE D, RER S g —E 0 s B R G e
W, G RN GE  Rerdl . B BdEEERE, DLROSUR S G R R SE e, B
PG . BB A IER LU EEE (A FEAE A 2 ) B H AR AR e, 5 ]
Ah—SEE A 250, BVAOKRTE, et R AR TE TR RS o D 22 Sk v o7 AT LAk 33
KRR

() ALV FREREATEFR

MR EARTEE HEC A T E R M2l DL SRl 2 47 e 3
SRS AE SR, AP R TAHSC RO IR A . N A B ST, S . Wi RIEESE
RZ G RPN B R AR 2K, BRSO ALl AL TREROAR A
AR E ML AR AATEFRM L PREOR . A 1Y AR 2 ARl H sk B A RE
SEART R EOR, TR TEITA S,

EAMAZE EAL ol i B B A . K (Geodesy ), MIZ{5E TF2 ( Geomatics
Engineering) , DRSS EN (Satellite Navigation and Positioning) , BN
( Photogrammetry and Remot Sensing ) , Hb & il & 5 U5 B RS0 ( Mapping and Geographical
Information Systems ), &5 HERZS (A5 B R4 ( Surveying and Spatial Information Systems ) 45

0338

—‘ KCHPCH.indd 33 :‘|\|/ 2018/12/14/ 2T 09:05:15 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

201044 A 25 H, ML 2Rim el R R AR R TIRR RS A A R,
Lol FSRETT TAR R WA B A3 (Zmimled (2010 ] 50 %5 ) AOZOKR, a5zl
M dpe ey, i [ PR AL AR AT 09 K R AL Ll AA TR BUR, Z2ad Feo0ifie,
FERNTT B 5C T AR L H SR i & Ol a2 5 TR S @ TR
ORER A GHA ;. Oz fE S TR

HrpOOFWFFAER R 22 55 TR AR N, @SR Am sl
SRR AR ; @SHFFER PG S RE R TR AR

Mzz=2 B R AR fEI 22 M BE 5 A, BN TR R It ( ulzs o] R
W) | R (TR ) | ERE R TR, W wC s gt 2 m 874
Mz, IEAE IR BAC AR . TR s e Hfb T B AT 27 5 00 #, 2K
M2z B2 BOE [0 222 B AL, N EL R 2 528 1] 704 (7 B AT R AR 4
S, R A 2 2 1 1) A AR [ P b M A — [T A B —— R 2 [ 5 B R
( geo—spatial information science, &K Geomatics ) HJEEHEAEL G . HERZS BE B4 0& T
BURINZ AP A, (RS R B = 52

Bk 18] 5 QR A 2R BRI 5 A2 BB | B I 5@ B I EeoR . T
ESHUEREA . TR EEARMM G SR G EAE N ERFB, O HERkas 6] H bz
SRS HAERRPIC, o, R A L BRI — 2R A R A
SRR AEOAR . sk FfE QR “3S HoRY WHAARK, mifEFaEAR . iHE
AREGFEERE . BRMIRBZ I — DR, 2 Ek(E BR 2 0 B2 a5 . 2004
YL Nature £ 3CHHE H, HIBRAS TS BEAR SAOREAR | EWIEARIFIN A 141 5 i
HL R AR A T 1 00 =R BBk

HoBkzs 5 B R AU S BB A A, TEARB T 23R 53
2, FHRESE AR AN . HERzS B E B RA AR BR TR IR AR, M5 P XS
MBS (AR A BRI . AbBE S0, b, AR FERER BRI AT R el R . X
SERE AR A I 22 A BB — 2 B 1) 2222 RS S5 DAt 1 00 S s A e 8 i
Bl AR AR 2R A R R 2 AL A% s S B Bk AR 11 SR B LA ) 2%
R itoR A s MR AR S I X A ORI S / S M A B P 2 2 A Y ek s ]
ko R MBS (R R AUHA T MV s AT 2 i, HORHIE 4 B 5 23 (8] A1 A Y
B2 T, IS S T BHEIA A ST A CE I SRR, . Bl A
JEE . BRESCIE ST

2222 BN H R B R A A B R AT B 2 R TR, e 2R}
NA KRR RS T N2 B L 254 . A IR Bl B S i, Bk
MRS R RAEORI AL A RN A, Sl 2B A A (1 5840 RE 7 Rt 2o 1
Pho BIZEMNZ AR AABIRIR R, JPRINR TR RN, iR R . AR

034

—‘ KCHPCH.indd 34 :‘|\|/ 2018/12/14/ 2T 09:05:16 ’7




| T T —&— (T

DRI R . TSR R SR BRI R R o XV TIR R BB AA 97 2
AR AT e &, W SCERRE N Rt AT 4 T SHE, R B R CR 10 B 5
PEANBILAEL, DA O A B B AN W7 S R85 etk

B R R AT BRI P R R, A AT INZ Ll 25 R AT R AW, X
M2 LA NAFEFR P2 TR R ESR . FRIE B 28 i T LA e S5 B8 MR s M2 &
MIAAREIRIRZR . FATE AN TRRARAA R IR BEAL L 150 B, HATINZ: 7R
TG 2 80 i, BEAT M B2y 10 i, B SR sh TAER B2 10 .
I35, FE SN2 S BRI A RS RE AR TR 2057 21000 I OV HAR T A

IR AA B SR, HEgh P R TR, RDURS: . PR ORE A AL S
T TR s TRIMEF R IR, BOURSEAL T E A E R R 2 ey
ARG JERT, EBUR AR T I 22 B i 57 1 Jm AR A Llb P i i S
ZRERIFRAFERE TREARN R . REBERRUEEC S ARSI, R HEdE B
JFL Al ER A2 Tr eI, i TSN S AT 2

PR AR B TR B T 2012 AR Py A M BRI ™ ARGk JF:
THRERAE, HE—D5eE T AR TG @B, AR 5w s 5 P
FORRIS VR ST Y b LA A ] R 0 s b PR R T S s E R K2
U SURAMER AL . 2016 4F, ERIBURASIl RS Az, Mt 7 I Ll 2 A IBORE,
[Fl4FEA 38 ATl A BB, 2016 4F, ) PTG =A e M B} 5 A 2 B o 39 R b i )
(EARI R (A8

e FE AR I 22 L b 280 A8 BT o AL Z DA E 207 TR AL, BN 20 TH2E 90 4F
PITR, BiZA 7 SR BE TR FEAH L A R W A 2R N A RSB 1A
5. 2014 4F, [EZIER BRI 2 — 9w By ), AARIEBTEIN 2 Ll 20 ot
AN TR SRR B, N T 3d N2 U e BRI 2 i )2 IR AA BT, sDUR2: . 1
ARBHORS: , REERY: . R TR DIFRTER Y R Tbe . PRI FEmT
FET . GRAEE R I e BV S T 45 B AR EAN T 2 B Sr. T RN e 7 A el 87
o Hoir,  INARBHERS: 2012 4F [ 3¢ T2 — 80 R, UL L AR X 37 s -1 4t
FEAJZ UGN N 5 IR LA N2 T A —E R, R R
FES VLA 22U TR R — o TR AR T T, TPAR =
ARIGHCE B E ALl FHSRiATHIAE . B3R, HREERINZ ol i RS (il 2541
AR H %), PG A RS R BT BERAEIN 2 AR Ll (B @A LA T 1wl
(145 SCSE T E NIRRT, LR BB IIARBH R . PR b
HRITER S AR OR A L eI T oe B s, i HGEilZ: TR . HUER{5 R SHR
TR ALV B BRI 7 [ R H SRR AR Ll N

085

—‘ KCHPCH.indd 35 :‘|\|/ 2018/12/14/ 2T 09:05:16 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

(J\) RER KRB KA RS

SERH /AR T “PIAD—14E" Al Bbs, PRI Ty sl TR SR A
JR R PO AT AR, SO (T RVTERTR L U P R A e A [
R, AR 2 3t A PR SR AR RS BT O oK 5 i A= 2SO i, Ainsi A
IRGTIRGT A B, AL s T Ak R, e “ZHG—" “REELY AESELT,
S DRI | GEEERIN . ORASXHUIRT TR CRIRR ) AR
e PRE BRI R AR, IR AR, UISR T | SRS, A
Tl e 55 P B g 1 S s St AR A1l A7 s AR A . 25T, I B AR Bl e
Ab TR A SO LIS A, B RUERE N s | SRR . AR 2y | kit
HAERBTEIT &, ez (LUTRfFR “TiRlgs") SHBRAE B A Rediin DI 2
22 i PR SRR AT 1 SH5 DS i) 24 A G RE A I 222 1) R R Rt 2 R rh B 3
PR IRIA, - GRERNE i P 17 00 LA B A 25 A R S 22 FR AR MG , R A BRI 22 11 2300
ZEAETUT IR, RS B R SR i B A EORRRART , AxT S S SO R A R

AP AR R B RS T D BIE 5 RBEOAR I 2R

P 22 FEWE S S AUE (27 T, T 4 [ JROR ZARUR /K HE TR R | el JEE g 20 B
Mo BRI | RN R 0 B AR A BT T T AR | A R R S — AT THI A B
BT, JTIEAE GNSS HEMER A AERF Sl ss . R R HAL bR RHESLHRT | [FIR T 2
HEREZRAE Y | [ S T B OB A ORI T . TG . DU R AR AR R S A
e JPRTETRS AU RS ORI . JTIREGEEENL . SRR
(PNT) MROEARTF ARG, JEHRR T SUUERL ., ZAEMZ: | % AN ICAE SRHUE (L5558
BORWISE . HM GNSS HRKILL (LBL) AL (USBL) S5 R48, JFRIKT Hirark
PR GE LU BORDISE . TP . B8 . RS I AR S R IR R AT

e B BRI, TR 23 I — A ) 22 U5 SRR DU AR, B
S FIE LB | i P )5 SRR BIE S EOR | LIS SR T B R AR G —
TTEAESE . OPE AT BT B A SRR AR | M P (R ARSI EOR A . WS
Bl T A DR I 248 ELI B AR B SR AR | B RS (AL IR At L BT, JF R A8 3)
WU R SRR S RS R GE. WSRO AR . T . PR S
MR EOR . TP s . R A R A (AR “PUiE™) ARET R
AR RETTRTCNNEIESIE AT PRS2, TGRS T
7 L RERS S F AR I 1S B A i A R R LS B BHOR S RGO B, DI T S
] A2 B A

HhFRAE B FE T, TFR AN GNSS Hdlifah & A2k Z ISR AT 22K
SRR . THREFEARITE, WlBE A6, IREERER AN E R, BRMR

036

—‘ KCHPCH.indd 36 :‘|\|/ 2018/12/14/ 2T 09:05:17 ’7




| T T —&— (T

A S b = At P SR R SRR ST . IR I S A | ISl AT X
PR OCIRBE PO R A SCHEHOR A  23 B S R R RS . BP9 s R B
PERNZAEREEA | 2 RBR I R 2R . Z IS BUE I RD A SR BOR, iR
AL A N S B S B OHR AT . GNSS/CORS, AR, THHFIL. #ot
IS B AL BT — A1) 2 PR M B AL BT o BIFSE N SR AL PO A 12
TEAL B B 2 RS IO s o WFFERIX DK EE | BRI AR G AL LU S 22 UKL
i, BERHE SRS

TERCEAE P AR 55 T 1, T 28 KB B BRI R | TR RS 2 KR 3K
SR MR R PR R S LRI 5T, A 25 B SE R e 50T R R o T2 3
HYE R SGET . AR TAEIET . TT IR AR IR AR AR AN M mT 15 K i
EARMARATSY, HEE A RBHRDE R AL E . THR R T oml, ZRE . ZIHHE
EHPRE B R TURAARE . R ERRE . JFATALEE 7R MR O Iz RS54
JTEORDITE . TEREZ AL M2 B Sz . =S BFAE . (R SR a Sl esoR, diari
ERBIEE ARG IFRZIEFRL AR REEN SRS S 2 R R
Gl RZE I PGS RERAZ I . TELR S Hu IR 18] S50 e LS T A Al B R P A
BEEOREHBE BANE S E | E NS =R PO A | OB IR T 25 B S i [T i 55
SRR TR o PR R M IE BEIR B S A6 L At ER S 7 iR &
kG UR, HEEMBEE BASIRS - GBS MRS .

AR I, R R B S 2% 22 A A HORBETE, T IR S8 R g5 M B
SRS SRS RE S o TTIRE B A 5 i B i . E b B IR IR . AR E
TRZE A A 1 L BRI ST I 2 e R S 3R BN RSS9, O =R — 17 4
MRS BRSO . T RRTHERST | T R A0 A R 2 M 0 25 PR
55 BARMBESE . T REHERE B R S SRR BBRES (GIS+BIM) SCHHECRBISE. T
BRI T BB ARSI T 23 B R | SEmPARBEL R GEI S, S o ) E 3K 0 = )
AR R GRS . Wk MG —" MG RS JTRIEAR IS, B
Mo A AR AE TREI R 67 L | MR KN I LR AN Sl 207 i R AT S . T
JEIM 22 FRAE SR GBI ARBTTE . BB T 32 B v 7t JH 17 Sl 285 M D D B4
ARSI S RS R RO AR | BRI BT R A DGR | iR 2L R
BiRE S RA A MR | MBS B2 2 5 R e SRR ORI TR RSk R i
TR DU MEYEF5 55 IR 55 SRR | e N R KR I SRR | NS
SEEA SR B A HOR | s R 5 5 Rl SRR AT B 2 2R A 0 S A A S
AREETT I o

ARRTUAR, ML S5 B RRR BRI SE MR | W | sRfe
55 HRMAE T Al E S 4 BN R [ R A, s Gz PeE R

o387

—‘ KCHPCH.indd 37 :‘|\|/ 2018/12/14/ 2T 09:05:17 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

Foly =27 MR, S TR RINT, LLBE sy, IR AES]
LU S, DIITECAA, Bt ARG, TR A RN . EAK
MBS [ BRI RE )M BB A R ) RS S A, IR NSRBI S A m BRI, AL
PLHFEREERTE . SO SRR TOC . THERUARIRT . SRLRHT . I AL SRR
FTREESNHNZ B B O HOR SR R 80T . RINATFHt S REREOR, FSEs:
M PRAE S 55 550R, B e BRSNS, 271 A EQIHTEET, SRR
etk lde, JERHLAIHTRE AL S SRR LE = 1 o R S P T I A 2 B 4
REST %ﬁ%ﬂﬁﬁ%ﬁﬁfﬂ%ﬁ F s b BAE B AR AL BERE ST . M2 AL ML B A5 B A
ESW% EJI AR A B RN HIRE TS, TR I — AT [ BRTE 4 T B9 B i o AR 1
P, BN [ PR %K¥M%ﬁo

[1] B Yang, Z Dong, F Liang, et al. Automatic Registration of Large-Scale Urban Scene Point Clouds Based on
Semantic Feature Points [ J ]. Isprs Journal of Photogrammetry & Remote Sensing , 2016 ( 113): 43-58.

[2] B Yang, Z Dong, Y Liu, et al. Computing multiple aggregation levels and contextual features for road facilities
recognition using mobile laser scanning data [ J . ISPRS Journal of Photogrammetry & Remote Sensing,2017 (126 ) :
180-194.

[3] W Milczarek , J Blachowski , P Grzempowski. Application of PSInSAR for assessment of surface deformations
in post—mining area—case study of the former Walbrzych hard coal basin ( SW Poland ) [ J ] . Acta Geodynamica et
Geomaterialia, 2017, 14 (1185): 41-52.

[ 4] Radiguet M, Perfettini H, Cotte N, et al. Triggering of the 2014 Mw7.3 Papanoa earthquake by a slow slip event in
Guerrero, Mexico [J]. Nature Geoscience, 2016, 9 (11): 829-833.

[5] YShi, PXu, J Peng. An overview of adjustment methods for mixed additive and multiplicative random error models [M].
Berlin: Springer Berlin Heidelberg, 2015.

[6] WenD, Huang X, Zhang L., et al. A novel automatic change detection method for urban high—resolution remotely
sensed imagery based on multiindex scene representation [ J | . IEEE Transactions on Geoscience and Remote
Sensing, 2016, 54 (1): 609-625.

[7] XuC, BXu, Y Wen, et al. Heterogeneous fault mechanisms of the 6 October 2008 Mw 6.3 Dangxiong ( Tibet )
earthquake using Interferometric Synthetic Aperture Radar observations [ J ]. Remote Sens, 2016, 8 (3): 228.

[8] YangZ, 1iZ, Zhu], etal. Deriving dynamic subsidence of coal mining areas using InNSAR and logistic model [ J ] .
Remote Sensing, 2017, 9 (2): 125

[9] YinZ, CXu, Y Wen, etal. A new hybrid inversion method for parametric curved faults and its application to the
2008 Wenchuan ( China ) earthquake [ J]. Geophys J Int, 2016, 205 (2): 954-970.

[10] Yu X, GaoJ. Kinematic Precise Point Positioning Using Multi—Constellation Global Navigation Satellite System

( GNSS ) Observations [ J ]. ISPRS International Journal of Geo—Information, 2017, 6 (1): 6.
[10] B5MH, BEE, T2 R A L s i B R E R (1], U (FERFARRD) ,
2016, 41 (1): 52-58.

o388

—‘ KCHPCH.indd 38 :‘i\|/ 2018/12/14/ 2T 09:05:18 ’7




| T T —&— (T

SERE

[12] 280, CH . SEDKRRE A2 5 S RGN TOCHER [1]. W24k, 2015, 44 (5): 585-589.
[13] WWge, RI54e, FuH, 5. BT RRILmE = MR EME R (1], RIUREFMm (fF
BERMEM ), 2016, 41(1): 123-130.
[14] BRikfE, BRoRE, . FT MPP SR04 01728 MBS e I R gen et S5 50 [ ] Husk(s BRk=2
i, 2016, 18(2): 151-159.
[15] BRUER, S0k, M4t JbF PRSMARGEEE RPN [J]. 2IEMRL, 2016, 41 (2):
121-124.
[16] BREKAS, L=, 3K2%4m, 45, 3T GRACE TEBIEM SR 2k S E iRl (1], ML,
2016, 45 (4): 396-403.
(17 BR/TL, skORBY, sRIEIWE, 4. AT DEM Hfi B Jc b 5 i s = BAAR e ik [T]. M2Eik,
2016, 45 (11): 1361-1370.
[18] BRiiJE, 284y, 258, 5. WUMRE 22 5 10 5 45 a5 X G 07 1m) AFAULRE 2 St b H Ay [ ] 22440,
2016, 45 (3): 362-371.
[19] Bid5de, WA, 258, 55 FIH 2L i B AL of B0h A 2 2 Tl AR SR T IRAR L BE B A7 [ ]
MR, 2016, 45 (2): 224-232.
[20] pideste, SeWR, Faph, 55, CGCS2000 HEARAERF VAT [T]. RBUORFEM (FERFERM) . 2017,
42(4): 543-549.
[21] X4, #ise%e, Tas, % ZNFME T WX H M AR S0 (1], sIE24z, 2016, 71
(11): 1979-1997.
[22] {utette, i, @R, 5. SEMESRA PG 1 1000 BLE SR B ILR VS [) ] I2sm
2016, (10): 76-80.
(23] Jraktt, B, A BRRE A S BY AT NSRS IR RC R [T ], M4s~F4 . 2017, 46 (3): 371-
380.
] WeZE, RTE, WERE. FRSOEEE RSN SSE [T ], REE, 2016 (1): 10-12.
[25] AHPR, $IEIE. M—Quadtree 5| : —Fh T BIGHE DU SRS G ith )y 2 10 s AP IR N &5k (1], g
24, 2016, 45 (11): 1342-1351
[26] PR, Hocd. HEMEREICROLTTE [T, 2244, 2016, 45 (5): 608-615.
[27] &5, X%, Wi, . 00wl T ALy LOD UG TEEHA [T]. HEE 5 E(E SR
2%, 2016, 32(1): 6-11.
(28] Wknl%k, 2E:EME, MM, % Ko 5 =RMEHIEYILMSE0RL [T]. W44, 2016, 45 (3):
282-290.
1B, WA 2 s i R R (0], (RERtiES, 2016 (1) 72-73.
30 ] ARG, B, VRIEVE. i EDRR R GO K T B O s oA (1] st AR (fF B RE
), 2016, 41 (3): 342-348.
[31] ZBerde, SR, ARk, S5, 28 R H b Ay SURBUAE PG i [0 ] WiRsfas ik (BRaERR ),
2016, 43 (1): 35-39.

[32] SR, 3k, REDERICSBAE TN (1], MZ%H, 2016, 45 (7): 850-857.

[33] sppchE, E R, B EAR AR IR B RSV RCSE (7], MZ2=dk, 2017, 46 (3): 381-388.

[34] Sp2esly. I Zrh B m b b 2U B g R BRGS0 [T ], i, 2017, 45 (1) 32-34.

[35] HBE%. HEEI i oG PE IR A M B BOR S 22500 [T]. asF, 2017, 40 (1): 152-157.

(36 ] i, ERil. RS ME 7R shoslt iy ik (1], W24k, 2016, 45 (3): 354-361.

[37] %, XUpEse. WS ERAAEN 2 REAZHTE [ ] WL, 2016, 45 (11): 1335-1341.
]

POBWE, KA, E ESRES D IR R A AR E s ()], B4, 2016, 47 (8):

089

W KCHPCH.indd 39 :‘t 2018/12/14/ 2T 09:05:18 (




| T T —&— (T

2016-20!7» MEFFRAFRRRIRS

233-236.
[39] Hfbk, ZEalnk, WA, 1985 HZE mt i 5kt Z M w2 [J]. 22k, 2016, 45
(7): 768-774.

[40 ] W9, B, SRITZRITEE AR S R [ shik B [ 1], W23, 2016, 45 (6): 740-746.

[41] BTk, JUREE, FSHEERRE, 45, GNSS TURE MM ILMsR RG0S 008 2 55 SRR (1], Pimscimks
24, 2016, 51 (2): 388-395.

[42] B3k, XU, WORASE, 4. B ATRHR S e ma SO e s geAmise [J ], %24fe, 2016,
45 (11): 1261-1269.

[43] BB, TV, BRBHACE, 5. s 30 & SRR AR S M MR S 50E (] . SURES
W (EEBARD) , 2016, 41 (6): 738-765.

[44] #EiELl, RET. T AR DEM AR A LHRZESP [T]. W22, 2017, 46 (3):
389-397.

[45] VLicol, SBHME, Rorsn, 5. BT =Bt a# A =0 LA E =g @By ks (1], B8R,
2016 (2): 029.

[46] 445, JoatR. BT CZT WA =4eifgrmmiadkise (1], FESiF TR, 2017 (1): 20-23.

[47] WimHEk, skor [, Mgk, 55, LT SCRRAERY i 7 AR K ERFSE [T ], {5244, 2016 (11):
137-145.

(48] Zepiss, B, —FPR s MOCRARMAALTFIE (1], WL, 2017, 46 (4): 498-506.

[49] Z=44, T, M, % BRELREITTAE LB ARITEDIE [1]. WL, 2016, (03):

48-51.
[50] 2y, 27, BB, 5. B3l A T RSl R Jrsiise (1] Wee:, 2016, (03):
56-59.

[51]) ZE@nl, #oprd, #&KH, 55, B GOCE 5l JIBpRE sk it AR B TURL T 0 BOR ik (7], il
KBS (FIRBRA ), 2016, 41 (1): 21-26.

[52] Z=%%, JWER, TG, HERERAFRTCAZIRCEMT [T]. RIRFEFMm (FERHEAM) , 2016 ,
41(2): 214-220.

[53] Z#ff, E&. T D-InSAR BRI R XAEMHEIOIE [T]. 5 i, 2016, 44 (3): 1-4.

[54] Z=8Mg, skarde, BYUMAR. 25 Mgl S5 m R 0ofiihs A 2hie ok [0 ] SOUORE 244 (5 BRMERD,
2017 (2): 236-242.

[55] Z=Z)Il, s, SR/ANWIL, 45 GPS 367 iy #5058l v mg Be i g i g = i [J]. HER A4,
2016, 59 (11): 4022-4034.

[56] ZFEais, ZR@Ms. —RhEET X GAMIR TR G bR i 2 B AP iy [ ], I3k, 2016, 45 (7):

858-865.

[57]) Z=mW, ZRMe, BEUIAL, 45, AUV $530 2 PRy g s i i i AR S 22 [T ] 1B 2s, 2016,
36 (4): 7-11.

[58] Zrzt, M. EEES RS A MNP LA RIERS L0k [T ). W24k, 2016, 45 (6): 747-
755.

[59] ZEdidk, XUB7ZE, mEHE. MWEGEEIE: IR SO Rem i [T], M2, 2016, 45 (7):
757-767.

[60] iz, (BT, Bhfek, %, REET JCKPHAIUIR R RAH [1]. BoRBEHA, 2016, 44 (6):
1-6.

[61] XM, B, BRBHZCE, . MBSO TR ) n) T aE A o b S (1], MZ2#4, 2016
45 (5): 521-530.

W KCHPCH.indd 40 :‘t 2018/12/14/ 2T 09:05:19 (



| T T —&— (T

SERE

[62] X, i, Bk R 9as v) 56 R AR UM () i B sh e e ik [T]. 4224, 2016, 45 (11):

1371-1383.
[63] XN, Sopir, #itF, 4. — OO EHE R AT AT [J]. MZERE, 2016, 41(1)
89-93.

Lo ] XA, Jogt, #ear Fl. RN —SCHERK R =i mRAb i [T]. M2, 2016, 45 (4): 494-501.

[65] XUFF, M2, HEENI. 2T GPS. /KHMEFIGRZ S LM TR A B 2013 4F 2111 7.0 Zh 7% W) i 3 43
A L], HiERBEEAE, 2016, 59 (6): 2113-2125.

(661 XUEs, Z2kUR, REALBH, 5. FEFXIEK MM HHSAITRIRBO R S905 (1], HBk{E B RHE,

2016, 18(2): 220-226.

JIEUR. 2PN B R SR 2EHI S M S [ D). VI ZRAEBITIORS:, 2016.

i, PMVEE. R HIE B P AR A SR [J ). 2SR, 2017, 46 (2): 246-252.

. REAEIEE XA B ER G T (1], BPEOR ST, 2016(13) : 200.

EEA, TNT, BN, S BT GPS WAL 2010 AR TR Ms 7.1 HIRZRZ S M5 A5 AF K AL

il [J]. HbBRPFEAAR, 2016, (12): 4570-4583.

[71] ¥R, fRIEAR, ZBth, 25, LT RHEEHEE GPS WIMEIR M KSR (1], HBkPBiAfR, 2016,
59 (10) : 3566-3572.

[72] pebl. mEgMusARd.C . ERE R INEES (1], hEMgES, 2016 (11): 74.

(73] u, EiEW, WBaedy. EPRH— T RE DBk S [1]. RO (588
M), 2016, 41 (1) 1-8.

(74 ] TRALfG, JEAERI, AeWedk. T i i R 2 3 Fh oG R (1], MZ#4), 2016, 45 (6):
722-730.

[75] 7ME, M, Fdk, 5. REe—5% 03 A =4/ 20 Eamsg Qv [J]. #iE#i, 2016,
20 (6): 1335-1341.

(761 FhTURN, Fotrs. U 1A EEART v P 00 & P b &1 2 (8Os [ s 2B ik (0], IZe2#4i, 2016, 45 (6):
731-739.

[77] #N3CI, 2R5E0H, &84k, 5. ZUOR IR B AR E 5 il 2 (], ROOE R (5B FR
SR, 2016, 41 (3): 349-356.

(78] 3L, &b, SELL, 5. GPS I InSAR [RIFEEAEL AR EITR Mw 7.9 Fl Mw 7.3 Husgme it shrfi [J].
HERPIBEAAR, 2016, (6): 2080-2093.

I OERE, XEsE. A RZRESEREEFDIEHAR I [T]. WLk, 2016, 45 (2): 233-240.

[80] HHYLNS, ik FzhHbEEMRIEMAEAR (1], WL, 2016, 45 (11): 1352-1360.

[81] Mgk, A, BA. —FEmmas &SRk (1], ROk (FERHEIR ) ,
2016, 41 (4): 511-516.

[82] vk, Bkarfe, sZildl, S5 25 B B o R R FE s Ak A sl AR ik [0 ], MAURIE LRER
2eEdik, 2016 (7): 923-929.

[83] IRV, BABESC, PRED, 5F. Zovidkin/h—F sl 4wk [T]. MLk, 2016, 45 (4):
411-417, 424.

[84] TALZE, TR, W%, K&—% 03 BEMRERIAVE [T]. Mgk, 2016, 45 (10): 1135-1139

[85] M, #igss, M, 5. ETUuE LB h FRRSIEIREE Aol Ems [J]. WeSs
[ HLFE(Z L, 2016 (10): 59-61.

[86] T, $WER, TR, %. ET CORS b W WEIN — ok ith IX i Hb /K £ faf ot M7 FE 25 RISy A8 fksgmg [ 1]
HIERPIBEAR, 2017, 60 (3) .

[87] FMesE, 238, WKW . JETRRGIT ) 4 AR Ml s nid AT (1], 224, 2016, 45 (7)) :

W KCHPCH.indd 41 :‘t 2018/12/14/ 2T 09:05:19 (



2016-2017)‘

—‘ KCHPCH.indd 42

[88]

[89] £

[90]
[o1]

[92]

[93]

[94]
[95]

[96]

[97]
[98]

[99]

[100]
[101]

[102]
[ 103 ]

[ 104 ]

[105]

[ 106 ]

[107]

[ 108 ]

[ 109 ]

[110]

[111]

[112]

| T T —&— (T

MEERFRARZE R BIR S

866-873.
T, XLV WA E SRR B4 POL U E BARMEML b Bk (1], W24k, 2016, 45 (5):
623-630.
ZR L. WA Ot I PG AR B MR BE LIRS 1R 25 S RMEE ik [0 ] AR, 2017 (2) -

144-150.

SV, MIBENT, ZBMEURE. BEMTITHTOAGE: HEDCECRYE [T]. MZaER, 2017, 46 (4): 507-515.
FIRER, HBIER . AR5 B2 15 AR AL 2 i B T Ak [0] . D424, 2016, 45 (9): 1122-
1131.

MO, VEATAE, VLG, SE. O AR R T X W B e 1 AR [T ] . HhERY)
AR, 2017, 60(3): 953-961.
GHETT, TR, DiSbr, . ZHRRSS DRI S ZAELM I TR (1], W2, 2016 ,
45(1): 119-126.
W, ZEtEM, INERE. EAMIRIG RO [J]. @fEFR, 2016 (2): 173-178.
ﬁﬁi,Wﬁ%,ﬁﬁ%.ﬂ%ﬁ%%mﬁu%ﬂﬁﬂﬁ%ﬂ%ﬁﬁ@[ﬂ.ﬁmﬁ%%ﬁ(%ﬁﬂ%
Ji), 2016, 41 (1): 37-44.

VFRZE, RO, BRIGE. 2 I b s R 23R 22 8] 14 DCHN G R S A2 Bl o b i [0 ]
M2, 42 (6 ): 898-905.
M, JCEAE. Jn RIEERR PSRN S ERVCEC % [T] . 224, 2016, 45 (7): 874-882.
WL, VEIERE, B, . ORI AR %R AL RBF f# 5 GRACE 2RSS J135 (1], HhBRY) 2240,
2017, 60 (4): 1332-1346.
s, WAL, 1B 2 Delaunay = A1 AR BT LR BGE M i [T]. M3, 2017, 46 (2):
237-245.

WocE, BEUIER, ERELF. GNSS TR TR [J]. W24k, 2016, 45 (3): 253-259.

ot WK, %Wﬁ T VR R b ) 2 R Ve Ve AL EOR AT S e S [ ] M4,
2017, 46 (1):

%ﬁ%”ﬁum1W$&£%ﬁﬁk[H M4, 2016, 45 (5): 505-510.

BAs L, HRECEE, FRER, AF. mRAGTE T Az O X A R AR A B A ISR A [T ). HeBRAE
R, 2017, 19 (1)@ 59-69.

YN, kst , ARRE, 4. JETRES R SOOI REN I SR 22 e AME Tk [T] . BB ([FAFR
£ ), 2016, 41 (7): 978-982.

N, AN, EL, . REBEUT ENMEEAL B ST (1], W E R, 2016, 41 (2):
62-65.

AR, Rl TP L SAOC R AU bootstrapping J7%k [J]. W44, 2016, 45 (5): 616-622.
AT, WL sERSEZR I B AR B R [T, Wik, 2016, 45 (10): 1250-1259.
RN, VR, ik, 5. P EASGE shol s S i togm [J]. WA TR, 2017, 26
(3): 32-36.

S, BIBIIC, FHR, . ETULS AR DK TS S SRS ()] R EEMEER
gpiﬁ, 2016, 24 (6): 741-745.

SKF, AR BT U IR SRR CRINGE RORAFS 2 R TSRS Tk (1], 2=,
2016, 45 (8): 983-991.

sKH, EWE, SR, . CRE—ST BEHSARR DR T MR AR [J ], RS (fF
BRER ), 2016, 41 (5): 617-623

KPR, DEH, ¥, F. R T ML GPS-RTK £ AR M HEE M B Mgy [T]. W54 M P fE 8,

$ 2018/12/14/ 2T 09:05:20 (




| T T —&— (T

SERE

2016, 39 (5): 20-22.
(113 ] sk, Ayl “—skE” Msemeest (1], HEREGERA, 2016, (3): 18-21.
[114] B, XA, EWH, 5. FET TLS MIBIR R namsT [T]. Kbl 5 ks Ji2%, 2017,
37 (2): 182-186.
[115] BMR, HERH]. #4322 BB R s i 22 d/ N 3Rt [ ] M4, 2016, 45 (5): 552-559.
[116] FHL, KGR, 2R, & fias sy GPS Ml 2 22480 vk [T, MW42=4, 2016, 45 (6):

663-669.

(117 ] HxGE, xIHEE, BHFLAK, %5, WS RESE QT TR 5508 ()], WP, 2016, 36
(6): 46-49.

(18] JAga, REM. MUY SObh RS2 = 4e i ic (b i B8k (1], %% | 2016, 45 (12):
1476-1484.

[119] ARERAE, TFMG. B RPBT R ol W R g 2 [T]. AR R2E2:4k, 2017, 34 (2): 59—
63.

BRA: TEE IEFE

o043

W KCHPCH.indd 43 :‘t 2018/12/14/ 2T 09:05:20 (




KCHPCH.indd 44

2018/12/14/ 2T 09:05:20







KCHPCH.indd 46

2018/12/14/ 2T 09:05:22




—‘ KCHPCH.indd 47

KN ESSMEW A ERR

—. 9l

DR 0 527 M~ U ) B 2 ), 3R RIS R 3 T S LA [ e o e G s
E  HERAPEARFIIN . Hu Bk ) 3 RO )22 A B PSR 155 . SR il 1
HuBkARL 2 R ARG BB 2 RS, ANIBR R T I B A2 B A TR 5 S E
W TR SAUE BRI IR A, JUHIE R E AL ARG Z R, S R 5
SR PR A RN TR s

R 5 U I E  BUBTIE . 5 SR R A S R R U, e R RIS
R R B R T i O B A P o R I A1 2% b R I T B AR I Rk 2 ) £ 6
MENGER, AP es s 5B | MBRGEE . MR KK SE R AR
PABAROG R Bk ) Ty i B S AU, FE5 BEAH 2SI G IR  Ah 2B A SR b A J=y . Bk
WK AT T KA A AR

T BRI AR 1 A i BRAR
(—) RitEESSEERER

1. BRI EAERIRITR 33

R R SERIH FE A 2 Sk SRRSOt e — 0 TR (fafk e
SEMETAR” ) JRIRERC A N IR R . LA [ G R AR ARAE SR O 328 E BR A 1 5l
WS AR E R TR . [ 2012 4F 6 A IMET AR SOk, BRI TR (EE
GNSS HEZEATHEMERG B . [ 58 GNSS Kbz bt i . ER mf el g . Fx
H R RO [E S 22 SR R G R A S TR ) il Mo AR s 5

$ 2018/12/14/ 2T 09:05:22 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

A7 T HIIERRE . A EL . R TR AN SR I, A TR B IS R SR
AR TRIEE, Bl I 22 o TR AR S, 3 L A RO bl i S R R 2 i EL et ek
JE . W TR E . S ShASRIRES), SRR ST B LA v A R =
K. =48, Shana R IR R, AR EMARIL TR . E P MB AT it
PR 55 IR R RE T o

(1) M2 RevE TREAE

D22 B TR SRR R I SR TS0t | v P S v LRt 8t A ) S St 1A it 1
H—NEEIATLEAHIE, TREAMDREEMHEA KfENE, EhE ., FERKSH
ARFE, @S EGH ., AP EAE | SRR SR B, AR
[ M2 SR R 5 2R 48, FSr ISR L ANTE . O IRAF RO A e St , TR R E R
BRI F e . R P S 255 R4S B RE ST o

DR LRGN e, WA S A I S R R A . ELARGSE
D4 EEF N 360 AN EIZK GNSS ML {7k, 1E b3 E E R AL bR R G HESL
HTR, Horpar sy 150 4>, B 60 4. @4 FEE Bl N 4500 AR [E
Z GNSS KM, VE Ay [ 5 b S v i T B B 43, S BRAF X 1450 7 i Ao b [
. WEAH, REXMNEEMTZ . HAUEid 2500 £, @A EHTTRE KR, I
BT AR K VB A, 725 JRE . A K VB A 7030 JE | K EIESE S 110 JE; SE Rl AR R
122 75 km, FEIJ@HENE 27400 £, @4 FEEFEE 50 NMEFE GNSS H2Lia 7 Ikl 1)
A, AT 100 SR L E S RN, R E R E SN S RS . @78 RHL
Prdlt . WG . IMRNLS &0 . KeERGEESIT LRI d, DS
EHARG . BRI RGN RS RGGET AR, T I SN 22 Sk v A B Al 55
BN

(2) M2eFee TR E Sk R

2012 4% 6 H I H TR IE) s 30, #E 2014 48 11 7SR I, 115
SELEAL . Ho

GNSS FELLIE AT FEMEs BT A0S TAEREAR S, Se 8 144 AHT Ll 0t T+ 4
A, 97 AR A UM AR, 94 T O RORNTRYAG A, LA B SER T
143 A i 1 B I ek A B o e IS 3l P St 1y 58 D R s R A

2014 4%, I HRISERL 756 1~ GNSS KM f= il et . et FARILIM X, g
JeVTHEN 246 fi . FHAIEN 120 55, L TEEHN 84 mi LIS NS AR DL 306 55, #ZE 2014
AR, BadfRse i b S n sk d TR,

2014 4F, 24T 19897. 1km — S5 /K IS LR 1 B A, 52 AR 5 DR ESLA
SIEM, — AR ERR R AN S5 T, BIRITTINIX 6666km; F A X 3695km; 1L Tl
X 3007 2~ B S ARILERIN X 6529.1km. 57 A% R 5K i R4 WO B v % . alkai . a7

—‘ KCHPCH.indd 48 :‘|\|/ 2018/12/14/ 2T 09:05:22 ’7



| T T —&— (T

THERSE

AR S 5 NREHEES SR TR

2014 4, 4ZIHRI5E AL 1135 4> GNSS R il Al A0l . Horpr, SEsiiN St b,
AR . TEIXIEE 210 £ =pg. SO, DU EEPRIXEE 415 i WiV, fmad. VLPH X3k
187 &5 T4 TR MRS IXBR 323 g HUE 2014 4F 11 AR, C el se s Fk
SO T A

2014 4%, 5% i 32745.1km — S5 K AE LI, P EUIE ) 8565km; BT HE BE
10561km; FFHEN 5804km; Hfr . NS TPEREE Y 7815.1km.

2014 4%, SEK 10585 7K HE s, 1T 7N 40 ATk 465 5 U . Horr, SE RGP
B T N ARV R X Y 10585 > — S K MERE L L AR E 0 T AR, R
11 B e 4 P E AR/ I GNSS JELEA 1T IEMEGS [ 40 f5 R A4 X 5177 08

(3) AL PR S HELR Y4

Gl PR SUE A SE A TR R ST AR E R TR X IR . shAs L
L. ZHEARFR S HELL R IARAL SERE R, 20 22 S R 22 b B 25 () SRR HE 2R A A% 0
G| BE VR P 295 T A S B — R 5 el 2 ) S i B B AL R

TG — A E AR AR HESR , SRALTTINRl S Ef 0 F RS, DRI 2 A IR
F AR R IERE S KT, BRI B R 2014 4F . 2015 R4 20T R T 4 K 4%
AT HEEAES LR 25T T AR A8 T ERERP 31 AT H a3kl . JEuE TRE |
027 FeyEl | A ELSER 2014 4E 8 H 1—31 H, 2015 4E 8 A 1—31 HWIWESE,
FEAE M FRAE B OAT E AR A BT AT T e EBCA M R R . BRARE25, R
T AR GE 23 (AR UE S A R B b O AR AR, AR TS A SRl P AR AR HE SRR B — |
B8 DX TR (S SR — B (R E Ay e 2 S TR e s 2 R R s 2 O A e 5 2 HE SR 11
T ANYES B E HE A

] 2 DN 22 b, PRATS ) LR B ESP 8 B L Y Sy SN A NN RN ES B2 S SR 3 T
] 8 R b ) s 5 i Ak 3 O A H 410 AN E R ERE CORS (150 A3kl ) HHe T 410 4
] G T EAE B A g7 RN e AU = 19 [l G T M sl B3l o3 A S W oAy, A Al AE il R v
MEZR AR 55 257 i AL 2L e R 50 7= i ( DAEPLEMAP2E . MR A S8 mEZE . Wi
RS ) A ELRE RS T g R 55 T SR B R 0 R o R AL I A Tl AR )
R Ry 5 K

2. 2000 ERAMAMTAESIZELI 1H—DHE

2000 [E KK HALBR R T 1 E RN E T 2013 4EXHNE AR . RIE AR
FE RS FT LAARIIE 2000 [EI S A AR FR BRI St . i % 248 Wy . — 2 R P
R AMERERTE, R

(1) P EREE 10 x 1945 W05 5 i Y 7 57

R BE L R R M e L KT B B R 4EHF CGCS2000 Fo e Pk . Bl A1 RS A M 1Y

049

—‘ KCHPCH.indd 49 :‘|\|/ 2018/12/14/ 2T 09:05:23 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

PRBEE . THE CGCS2000 AAbr R I BN TE 38, Joik 4t b [l e K F-i s AR A 1k
a, OUELL TR R [ O AL bR S S HEZR ) Bh A AL, 2013—2014 4F, 7E CPM-
CGCS200020 A~ 1T ZHARBIRY K 0 ARAF 9 v [ Hb 7S 12 S0 I 1025 A>3l s 3 5 19 S Al L,
AR AR BRI . BCRIR . BUARRRPI R ik . A BRITIR (A . e B E s
HENT TARAR AT . RS . AR nTEERY R E KR 10 x 1A% I SRR IR TR M
OB, BT AR AL R AR, B B SRS AL R ey Sul R O S AR RS 37 11 R e fA
RIS/ s A FROTISRURE B A it i, (EREEAS K SRR RICRL R AR 1 fe/ s — e
P ARG FE B = IR BEAR K, N E W7 1nDRG BE R R AE 30% ~ 50% ZiAi NG . AEHUAK
SRR b, BERRASHUA LA EURIRY, TR T R EIRRE 30 x 3° B2 10 x 1° AAR AR
FEFH 10 x 1o A% Do) o 3ok 3 vy T R S vl ] Rl P A A B ) ARG T 4 A
S IO AR ) AR . A IS B S R RS I 4% TR 1025 Nl s, sk ih 22
(B, HENT T IR A 1 50 o B A A

7 )R S SN AZ A B AE W S oK R, AF DOAS N S U E AR SR |, X2
11 SuperCoord 1.0 FRAFHEATTH ), H4 7T X RIPREAK I 3B R ik A B, sk
TERH 2240 () HIBXHT GNSS AbrmF A .

(2) 2000 FEFRKHALARZ AT

H 2008 4F 7 A 1 H [ 45 Bedtt i 4 S 2000 5 kAR AR 2 LAK, [ 5000 22 s B
{5 BJRTETE N T A 2 22 90 R BG40 TAESER 1, BURAE) 2000 [E 5K AL bR R 7E
SEADEARTTN . HRELR T 17 K, WRRRAUR . AR, KA. ZiEiz
s, PESER. BEBMAF . BRI, LLF. hEIER . EREER . 2Rk
R ERM R R AWmETT . EREEER . BRI, b EmER, 8]
£ 2016 4, WZEIFRAIES N i 7 8% (RAUR . AL KR, S8 isiig .
HESGLR . BERBEMATR . AOES) BRI AL CGCS2000 $dE % ; Hk
R WGS84 TLAE AR, T KKG AR, S5 T CGCS2000, 1F7EF 46 i FH i)
A TARIT: Hi, E IR E S 2 S BB T 2017 48 3 H IFRBE S R S04
RGN 2000 FE R KRR, DI BRI BedE R 32 25 R SRR s B Bl [ 1
BRIRERHE T R R ELR , R AR . THEE RATBCEERRT; P
Hu I JR CL 584 T 2015 4F i3 sh i i SR 3 TAE, 31 2017 4R58 i@ e ok
A TAE. A 6 MTET] (ERIEER . SRS AR . BEEML R, A, A
T, EREEE )R ) T EE T SRS R R SR AT 5. BRI R RGN K
BORMEH CGCS2000 A6 bR, 114 2017 4R RE 58 AT 55 Bk A W HRTC PR 1%
Bk TAE, THR] 2017 4585 CGCS2000 H5d; MOl Ji B 4 58 1 T Mo PR {5 BAk 8 122
RIS IR B R B XM R AR EE 2S HHS Bh MOl R 21 T e i B AR Oy
LHE, MOl 2017 —2018 4F5E R 3 J7 i PR 554 s A El B 25 R o 4 [ R A B

050

—‘ KCHPCH.indd 50 :‘|\|/ 2018/12/14/ 2T 09:05:23 ’7




| T T —&— (T

THERSE

ARG, Bi—3 2000 F; AR TER A O S8 O R AR B CGCS2000 (% IR REiR
Je W P 22 5 vp () RE TR L TR 2017 4R 58— CGCS2000, H IR JRy i) 5 0 B B R B
AW R o5, BRI, OGN AR L, X 4E X AR ARG R AN . L
KoL H) L KUMEREEERIR FETH CGCS2000,

B2 EBITT CGCS2000 N H H A 4 AN FIE AR L, 2015—2016 45 Hr [EN 2Bl 5 Be
2358 T (CH/T 2014—2016  RCHIL &t 42 il f A AR e e b R B ) A7, IF T
2017 4 3 H 16 H i BRI 2 B E BJR EL R H o SUARERLE T bl i 42 i 1 A
FridfeE] 2000 FE KK HAPR RIGEAREER, OIEE A SR, ARG | 77k
KEEEVPNAE o IZPRE A HEREMEA T AR ME, 18 TS . AT T 7 Al S AR R
1954 AEJL BT ARFR 2R . 1980 PHZEARFRZR . WGS-84 ARFR 2R L) K ITRF REZE T A A Hb ) 45 1
ST 2000 KK AR ZR B AR R AE N 2 o T RIE A 245 s 4 GNSS A1) 2000 [
FAH A i 25 e 5 1 i RN AR R

SHARIE 2000 FE R KR HAAR R AT A, 52 1 Z 2 B E BRZIE, i
M2 Rb2E 5T B S e A2 T PR [ 55 B 22 )23 10 L 2000 [ K M AR bR R4 A 5 U1 BE
(2013 P52, 2015 b5t ) 5 [RIA&rxd rb E HR RAG oK, 2120 T W 2000 [ 52K M Ak AR &
R EEIBE, BRI ETET 120 Z2 A,

3. BR—{KME X EH— D AR

25 R — IR SE S SR 25 B B 23 (R 7 5 A SE Al . Ml (R Hbzs (8] ) A
FIPLR 7553 0 76 M Bk A AR 2R RS A bR R T AR LA RIS . P HbERAEAEAR RS AN A A A
WA %, w A Bk E S8 (EOP) # 7 Bk A bR 22 FIBE AR bR R IGIE R, AT
FERUR A5 o 5 123 (A7 B S B S B e . AT L, 28 R—RAL LM () S i FE TR
FEOREE EOP, RIfE R ZS% R ZBIMIKASE. Hil, WE EOP i) £ 2H A FBush
FARFELETWIE (VLB . AEMOGIEE (SLR) A4k IR SATEN (GNSS) SFHiAR .

VLB # RBEGAG IR E EOP () 4E 2450, MHiiFZ VLBL IS, /) i i SR Ak
25 VLB NG5 ™ B . HeAh, AR S sk RS H A S A s e 22, At R
A, MELLEBURITIN, A VLBL I & ) SE R 2R IR 00 T LI B A e A
BT RORE IR, 3 A R 2 A2 28 A R A LA SR A HE R B S8 0 5 K P, ki
PE1E VLBI UL BE 28 Ao 00 Sk B, & BB i — 2D HEE VIBI HEAR R | 4 /5 I 5ok B
LI ZERHE TS BE R 20710 . I, F 2002 4R E BR EIF 4R 5 VLBI 2 BRI £ 48
(VGOS), B7ER ARG FEI, A7 BORE BE f Smm 3255 E 1mm,  FF 0] 2 23045 0 357
FEOP BFHF S, W R H I S 20 7 il ) A 180 S S 4 0 22 24 /N o

fE R VGOS 1y ZE 24 B 4, 8 B B — 10 VLBL I 3b 9 b F it i 2 v, AR &
VGOS ZR 1 e AN G i B 8 O 8 O R ], BRI T A R R . i
MR RL IR 13m, R 2 ~ 14GHz BSEMPUABINUSTIR . 55 b L AR I

o517

—‘ KCHPCH.indd 51 :‘|\|/ 2018/12/14/ 2T 09:05:23 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

RRALAE 2, UL R 207 20K, RERCRLE 50% LU L,

SLR JESLI M ER S B AHESR M B EH R 2 —, it DRHUE SO EE, e
HERSZAHELR A RS AR E N . i 5 VUBI FEE IR, A F T2 A A R4
RZEIWRGEES, Kk EOP BUEHLEI /8T, $Em EOP TR . EHNCA 1ig.
K& dbat. RIEZA SLR WM, 5 AT FR0 8 Mg X 2850 20 A SR8 24 0 daid;
[ o Sl ARG, (IR ORI AR 54 B ARiEE 45 g

GNSS A FEHF EOP Ayl &, Xt FaR iR EZ b 7E. EHNFH IGS
PR 07 S FORME AT B 1 MK e S8, 5 1GS KA B HLERE 17 SRS R AT
U — B

(Z) ENSKMKER

1. DESNHNERIRER#E

[ A b S R H R A B2 L o R 2 IR s T T S A SR A R A, R
WA F N — R DR E IR, JFR T 20 TR,

HEDEENGES T RIE, ENEEITRT 20 miirs, wisteait, shhk
(FE— M L LWL )« IR A L . RN ARGk PR R T
R TR IR TR AR E A, 765 Se el s TR 2R, I HAE
TR AT — e ek, S T RS AIRAR S A . FIFH GRACE LEVEL1B %%
BT HIKIEHNT T 1IGG-CAS R BRI AR Ty S5m0 2 0SB 823 T H i [ Ak
FEN R AR 2 T S 3808, B0S GRACE 5 GOCE WL 2 15 [ brfr] 2
FEETRDRS B AH 24 £ 220 [k TLE T AR GOWHUO1S, [F N T2 18 4k BlKSF- B ik 2
FEI PR = R TG E S TR RN —— 3 B g g2 B K2 2 Mg oty CSR. fE[E GFZ b
SEBFEE L DA 6 E TR TPL b 58 ot B 7K

[, NRR—k, BN TR S s i) 2 2 B F Bz —, B ™
%, ASIEUE SR, R R S PR A, AR AR B IR R WE A TF I,
FEXAFRE U, N — A FERECRAS, — B L. 2016 4F, RIUKFAIGE
WA T —FhRI R A S BRI 2, S0 T B N RS T L5 TR AR 45 H0E 25 1 1 R A
BER, R, WESEPRC KB, 2SRk e S T8 A L
Bl ab B, B R E R TR R SO B AR K, 2R 5 [ PR
— WA 2, IR TR B E B R ) TR B IR A RO

e DR e AR, ENESTFRE T 58N TR, frEshdei. Mk
SFER . BEN S, BUS TR AR . E N RIF R e POk, B
s R, TR RREEZREAR, R AR L aR
3 ~ Sem BYIKF-o X2 TAEEASIR EZE(RP TR AE 2 e U Bdn Ab B4, 1A% T B

052

—‘ KCHPCH.indd 52 :‘|\|/ 2018/12/14/ 2T 09:05:24 ’7




| T T —&— (T

HEIR-

FEXTEETHUR (NASA) $2H T F —A & HF ek b Ji i g fn p K i AR 5 7 3
K5 %M Y GRACE-Follow-On T Sl 1t%], FRKKES s ESA WEH T F—R T A
H f731%] E.MOTION ( Earth System Mass Transport Mission ) FIFFRISIE. F&EF % H R
TFRUSEIITE, RBE % 3T GRACE=Follow—On T3/ 1 7B B vE T JR TR I R b5 Joz i
T —ACHEREE ) T AT RIS IS, 25 SR BT GRACE-Follow—On 40 & 75 = AH Hb
MH GRACE T8 [ s i BRE ) 06 B2 22 /04 5 10 £, S0k 18—t GRACE-Follow—On
TR R

T2 AR e T ORUR B R A I i TR, BRI g ) 2.5 4F, &8
)RR A U x 1, XS SRR N 2.5mGal; SEh T3 E H £/ SST-LL AT /1
EHUERT . RGBS . SRR OCHEE R TG, IEAETT R 5 S T S UE )
WS it — 538 TAE.

2. WBFRMNEEESFESNRARRBESEK

P 2000 [E KK HALAR A 2000 F 5 E S 3N, RIECAER IR T3 76 %
R M JE v, DX SR Rk S R S ME R S — AR S H RS TR e, kb 22 ik
S5 PR IER R 0 T SRS A . AR, IUAT I s W) S AN ) S R R O 22 VBT, T
TR H I 5 B RN SALBOR © ™ S 5 T B S S 4 U KRBT S [ B s i 3K
VI R b 5 B B KR AR AR I S AR HEV IR S AR DG U Y, 78 Wil B 0
8 DX a4 Ak . T b ARk | I ¢ 3 TR 9 A5 St EL AT o 88 1y FH 5
FRGEMT PR I i B R R 2R, & R U T — VY o) ) v e e A B AR AR 5 8
B, JEBFTE I SEIREE — S5 RRG R EC R 2 ] DO 9 DG S BA T

T 20 AFk, FR TR R Hb K VA T AV S RS B AN 5 o AE TP LT
KT A EE T 2 x 2/ (T Sy S AR, BERDREE IR E 3 ~ SmGal; 8 T BRI
B8R 27 x 2 S H IR T AR R A, RS BEAG T dem; ST 1T 60 AFE BRI 1 AR AL ARAE,
b TR AR S SO R TR R, R T 2R IR P AR N T
15 x 15" BRIG M AER . REE 1" WS ZURE 3 ORTR T 3R E 4
VS b K M TET AR 7Y

P W, REKAERHGRE ST WS (R ) 22 SR AR S R3iE
N”, WRSE T IO TE AR R R, IRER TR B T, A 2R
T e A L B A Bl A A ST T PR XSRS B TSR, IR R Y U Bt
i T 7 R AT S 0 s O B O ke, R T R ) 7 25 SR B I e R SR ME A
NG S OESY, T IR SRR S R S A AR R

IR F A E S BE . 7.5 x 7.5 SRTM S0 Hb RS 760 7 Ak R T 0 25 bt i
A% TR VEE s, AR I Rl S S AR R MER Y CNGG2011 Z )5, B T 2/ x 2

058

—‘ KCHPCH.indd 53 :‘|\|/ 2018/12/14/ 2T 09:05:24 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

Fili TR 55 7 v AR SR AL R CNGG2013 W20 R, 5 GNSS /KHE L #E, A RS B He ok 1
+12.6em 48 =5 2] £ 10.9cm, ) 2 V0 RS A Ml DX B2 0 2 B R, B £21.9em 255 F)
+15.6cm,

FEI H AT TG AR | ) S . HOBEdE, R e A BRI A A% S H R
A IE T A E T Lk A 22 P BRI 5 vk, R ERE A E T IRE 1 x 1A TRLR d 22 AR (A
R, SE KT I AR B , FE R X SRR m 2285 0.5" AR B, a1l XA F]
1 BRSRE , AR X RTE ) PR DX, SRBIRS 25T 17 RS B

N Z AR IR, 0 2 B 2E 0T 5T BE 25 I 4 GPS/ /K o RITK %5 &
T8 IR H F A E T R (EGM2008 . EIGEN-6C4 ) Fl AR [fi i A%
(DNSCO08. DTU10, DTU13), RHZF ke 7IRE 1985 B m RS 2rkm Rk
e [A]3 P w22 25 SR ) — 2tk 15 23R E 85 JLfE & T2k Vi P 2y 0.3m.

TERFEEIN S T 1T, 965 RS b TR M S5 000 2 P BARIE ) T 932 7 8 0 B 230 22 Dl AR A (- AN A1 &R
e, XTHLERBOE KM B AR TIRAMGY, M T MR mokG B — AR I PR AR i30T,
KT LA AUV/ROV -5 IR - i 52 R, w1 e s T VR 3. LEk. a0
AR SR MY AR E BN RS AN I T, WS R, BT
fiizs J A AL AR T, SE R T FRERR /M X A A A s =y, $R
TRt R K 2 S R R AR AR R R R DX s = ks FEPLAR LiDAR
DHEJ7 1, T DEM $504 SCHURT 4D 77 i DRt il 4 55 g A ST 5 70 A48 il 77 1
TR T 513k WA 285 MR, WF R S0 TE = as A s B i 3y i S 3
THUERE SN A b 58 Ret . EIUCEREEM R L RIFE bR AL . B b BERLE
b, BRI TR R B RS S RN KIS o RGNS, i TS RIRG IR, $2ih T
SERA TR 2 TR %8 PR T i ENGX “e— MU ARG H ALY,
SERL T ARG TR AT HETAY s EBCT IR S SRR i, T TR RS
P S R G0 T PR 28 (B R 15, A r 1 HL I TR s TR i P O B A s 740
VEPEH RS BN T, B T AR R B S A AR S AT R TR R T
TR B AR UGS R 5

SN, FRJE e E S MERTRUNS B A Rpdt i, e8I FLERMER ShAS SE il S k4 Jr Ay
FRIFSE o R RV I o S ST e 507, TR R R 3. EE SRR
Hin I e SRS RS AR R, DA SO IS Sl B 6 B . BRI VR i B 5 58 3

R ] A R b B v R V7 B R S5 R 5 I PR A AR R 22, KR 5
BRI, FREZ, RRENZ2HIE A B RS —h & .

3. BNV ESHARSBRHE

AR FRME I, HEsh B YHRIGER AT, (EdE T iy 8 ) A TARSRAS—
LD RO R WAL E ION e

o054

—‘ KCHPCH.indd 54 :‘|\|/ 2018/12/14/ 2T 09:05:25 ’7




| T T —&— (T

[ 2005 45k, S ) T B — A b i R H 9 4 A shBCE E 140 ZSM-6 H 1Y
B TAE. 2014 4F, “HbIm A R 0407 SIAEZK “8637 114, HAnZ5IT
KPR IpnGal, KT £20pGal, & RME ., mhoetk., s 4e [ sh e
TR B A, GRF P R A AE 7 S, HAR AR 20 Bt &4 776 1. HET, ZZSM-6
H L LI F ARG A AU HEE 0.001mGal, LAY 5 PE 0.05mGal, 12
7000mGal, FRARKWIER < 0.1mGal/d, i FHIEEEEE -20°C ~ 45°C. MAHEARIEIRT 5
BB CG-5 T HUKF-,

2016 4F, FREBFEIIFA: 2 Bt 10 & ZSM—6 — R P Bk, IR P # ALE
AL A TR RE AR PR g & P PEREIN . SR E IR IR B R SR (A
. R . B ), B A RIER . 4 A shERE T U] MR
W, B ER, TR T % 20 SO A 52 RS IE O sl R, Tk
FELELAT I PR e KT [ SR A 480 Ak b e L= 43

2015 4F 4 F, FRE w2 F AU S S Mk, JORh TR RS A
HENEBRREAEE T 0.01°C, #HEMEREEIERET 0.5mGal, AR E I {Ush7
DERS BEA 3] ImGal PFE PR R BEE T R SCE AR IEA, DORFRE A R ERT7E |
B AR A AR e PR A TG B P B AR, AP UbE L LI SRR ARAR . VRS
NFSHELL BN IR A o XA TR R o

P E T, P SR T R G AR S A P R RRE RSB
THHERA . P EBMABCIN S R BRI RT . R B b S b ER BRI ST .
MR SR MG AT . WK . AR R R | o [ b B e A A A RN W) T S b o i o
IR 5

HAT, IE2E 2S00 Y [ 5 RRR SR a8 T R I i B 4 0 5 T3 AU &
FOARTE” WH, T 2013 4R 30, KR IE AR S) . BOE TN ARG AR, B
BAERRSAILAL . B P LA SRR, I R 4o A i SR A B, 38
T RGEERA TRACIT &, THRIAE 5 AR AR BAT B P08 IS R T 5 pGal
() e b P FE AN, AR ARFR bR L3k B sl oA B A R 28 i

IEFE ISR <8637 T “HuTH SoRG 4 X AL TR, T 2014 4R )E 5L
Jith, KT XS PR A iz sh P RE B A TR I B RO T R GOCEIR , HRRIT R TR
FERIDLG . SRR RS . BARIF RS . BUERESRIER RS . BRI, 58
RCMEDRE R 10 ~ 20pGal /NEY AT RS Bl At v 246 6 5 S0 AR, EL4 107 R 454 o

AT RO T A0 T AL DGR AR I SE, T T SCIAENL, R, R
FRINA I R K+ 10nGal, KEEEN 10pGal B TREREHL, BLAS SkGHH T sh4a
X E LI A A10 T4 X} T 1AL A PERE R bR A 2

2015 4547, R E LTI H NIM=-3A B B sh X4 0 & 904, B sh A0 R A 4%

055

—‘ KCHPCH.indd 55 :‘|\|/ 2018/12/14/ 2T 09:05:25 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

FRERE, MERERT 5Spcal, K58 T EPRAEHAT, 7 2015 40 55 LR 2k
X IR PROCHEE LU R ARG, IR ESINEIL s BOF 2T 2017 4F
Jei A ER 2 o} F AN I PR SR L

2016 4, FEMECEZRTEMR T CT-1A Pizs HEILAFHUGE, FIHFAZER GT-2A
I zs B SR R G AT, T GT-2A Mz & RS, ERTREETES
SR ETHHU S R RS, TR RS A R ShAIER (= 1g) FIE
IR MR K-, XTIz 5 i ik BRI G B LU [ 5 3 7 ) B 3R
SN RS, BUSERURR, Rk T IR E M2 HER Y BRI A iR 28 5 EAK T 13T

HAWE T ARG S5 & TS mAAL, FEvETD . INARENS . mEiRE . DU
AT Z R RIS AR SC S, 5 R 5 28 SO RHERS B 45 45 [ Prifg 2 3 AU RS FE K
SEARRY ;[ R BB ES S S SGA-WZ, fizs KR E I KB R EE L
TR B2 23 5 %) 1.23mGal AT 1.80mGal; 1 T RAA o AL 2 5 i R 40 1Y)
WFIE, LA RGE A T T A0 e e o 0 e AN i s ol T 1 8 e T 0 6 BE A B IS AR

(=) SfisEmE

1L D ESMARNEREY B

e RG A ARW T E G B B TRYERESN, B AR A B S A R . A
b PO AF L, A REAFNH, TR S 24 E K T A S E bR A1,
[, EFEERAILF2BRASE, BT 2015 4ES0i 4l MIESs, #2016 4F 3 AJE, Jb)
TPESMAGCRNIES 22 PEH DA,

AR IUAE, FRIEFE TR FATE P A F0R D 2 DA ER Sy F2 10 DL A R0 &
Sy, RIEI TR S ARG ARV, SRR 5 E PR4E /K A LR AT — i 25
B, RRBI RS AR R TR TG . A I R Y A Bk AR SR AU LA 25 A R T ek . b
S TPEREE AR, FeBlE CEO T AEMPLER A fr KRt s . RAKIUE, 2Bk
IR TR SALRGIAEEANY RH, Baf— A 2P0 AR L Z ARG,
o BN — ROV OB ARKERT . ik, FRIFENTR AT 'E BDS/GNSS A %5 28 e o 5 88
SO RN FH S | SR B AR SRS RIS, MR PR TR
FUE N GENEH R T 6 BB s e 5YERE . PR SAURE NS
FERLLA B TR AL e v 276 o F IR 5 25 T AR STOMERST, T AR GNSS S — 7 | 4 — ok
T P SR R o7 (R M PR B E R

BDS X3 T AT R G A IR S5 PERE AR 423k GNSS S G AL, Ry iE— 20k
ML ZE DRI AGIA LIRS, RPN 255 T2 TR ARG R
iR, FRETEEPR AR T EER GNSS MGG s, IR sh 7 EPr GNSS Wil PFl R4
(iGMAS) #i% TAE. BT, iGMAS C&7EENAMEER T 14 AWk I 28 A M,

056

—‘ KCHPCH.indd 56 :‘|\|/ 2018/12/14/ 2T 09:05:26 ’7




| T T —&— (T

3B LS IERGETT, 13 N Hr D B2 EGE IR AR L 8 KIS 25 A,
WEIPEAL s B TR A O A 2RSS IS T W IT IR BB 1T . iIGMAS I AE
SRR B AT 2 B W, I & A GNSS WAl r= it . R4S, $RALA TRt
GNSS il%5, k1 GNSS Woll Al Sissk R}t 58 FnaHT i AR CE- /5, IR HEsh 5 16S
G EE . e, RS ML A E G XA SR LA 1 A, R[] HE
MR B R JE

2. B CORS MIARAIRIRZLRIK

A PR S ARG A SEAE N, A nPHESEAL s R Gtk dE3k CORS MY
WSRO YA R R EE Mz —, ERENZE . B . BRI HEE S
JRC AT A T AR AR R R AL S RGO A B 5 RSy, fedEEF RGN R
[

Jt=l CORS 3l 3 58 il BDS/GPS/GLONASS/Galileo 45 GNSS {55 H ORI & . Bk W
DGR, PRSI T A g0 AN TRAL R, IR Ak Z 8 o0 . b=l CORS M
FEAR RIS HE S0 CORS M4, FR4Rft—a 220 ik 55 . bR R g2 mde
ARG BE N AE R N EEFE, DI TRESMAS N E, HAEHAM GNSS R4, #
P DX 3l R oK B AT LA 43 ) B 5 R AR Bl iR R e, ) R R G PR kRN
ERR LIRS, EEENTFBIE WAAS Il PPP, SENAGEAESLRT 1 ~ 2m BB
A KR o Ryl oim R Ge SR L X SR8 R 2250 MR 55, B2 B LAAS FI 4%
RTK, 58 (AH BETE SEI 43 K GRS I JE K 2

[ S0 2 b PR AT LRy [ G R b A A3 H 19 360 1~ CORS s #R AL 5 51k
A= R R R ), HRTC S, nTLASCRHEICEHR T, FER P s TR iz
SRS ZRGE, HEAAERER S . Bh2E . RGN, B SRR ST K-
i, RS, AHOCHRZATLSFAY GNSS 2240 Hl PPP Y FHRe&om L 22 i), IEZ 4
JAEH

[ N #4548 WIF e 17 AR AL SF CORS 3 BB P40 AR, a1l 2: i #4522
2R T 29 100 b pAESE CORS B, w120 gk 17 e At =1 4 Ja Il 7 i 55 R e Fafe s
JEHH s RTK RS R4t, IEAEH R ZETE G 22 53 IRk 55 DR GIR 55 5 TIAbaEng 1 72 A3k
(L=} CORS M, IEAETRE 2 M b =k iy il 22 43 Ik 55 R G ML= i M 4% RTK Ik
% RGE, PRI KGR K G A A B R 55 5 1 R i 22 M 35 2 R e i 1 24 80 A uli i)
Jt2F CORS ¥5 ™, WAL EAL T 30 A~ uhAydb=F CORS ¥5 ™, Frimat i 1 204 A~uk gLt
CORS ™, 1145 X3 GPS/BDS CORS I B M 11 -3k, VEI AN Eit g al 76} CORS 34X,
I VUAE R T X IR AL X ST AL S CORS 3R58 M TAE, IEAE TP RANCIR S .

3. BMSMUERBRAKRALRE

Bl DRSS 0BRSS A A, P A mEhs B To 4% ST E A 77 K H 4538

o057

—‘ KCHPCH.indd 57 :‘|\|/ 2018/12/14/ 2T 09:05:26 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

Ylo FRELET PR % MR SR RSt . REVESIY R Q458 % N O AR 55
Dy T ERER, AR T 2ENEFEEAMET Im. ERET 3m AR, I
BCINFF I T R /RYE . PN B PR EDRS % e - A B B A, g AR IEAE R
F AN ZR G RIS IR 4% 2 S B ARG 0 S N AP ks BE e L A R G 4 2, I
R T 78 55 T I 0 [ 5 N AN ) SRS 4 a2 6 R ST, IZ RS AAES) /GNSS ., B shiim
5. HBCA TR EAE RGN SR, A B A RS % e A= e SRR, S
P AN ) SE RS 2 78 670 2014 4F, JF R T HEF R RDRS 2 or W B R B oE, g —
EPIL} /GNSS Balid s . HIB R TR B RGN R S 2 . AR A W R
o URANT ARG, TR SN A S, R T A E PRSE
G770 2015 4%, RIS N LR HARLE G520 GNSS £udli, #r T — &R TR TN
PRI ST 5 RSS2, BRI T KA 28 MRS BE 1m,

TERET 2R KB GNSS Bl b7 1, [N L FM2E BRI T K iifss. F
FHA AT AR T Mk S5 HE SRR R I = 2 4b 3 . CORS 4tk . i A48 . K
FIAEE GNSS P22 DL K I HIAR GNSS B sl (o0 FcHia Ak BRAF A OC A2 2% Rl R R SR s fE =15
SAMEIE, TR B DR S N E S SRRSO E s O &t AT RSB
B, EWN2EER RN T KA GNSS Bs i 2, B I 24 FE . AT sk B SE e 7
Bk, EHERMEI, 2SS s i SRS e B N, BB A S, Be B AT R R
FIUBL GNSS Bt b 1 b T 55 3 il B 22 A 3R AR 0 An 2O TR A O E IR B, © AR R LT
2O KL GNSS Bl b BRI OB R, IEAE AT S FR TR 5 1T 1 S8

TESHUFIRF B AR UL JEAUIEBL T, B -AUE 7 280 & J RAT . Sl AF 515 iy
P, ERIERE . EZOmKIELL | =118 A i [ B A5 4 i o R Se i T & 46
KHHAR, PR ERSMA A, e HEhel. DRSS LRSI, 174
WA FALFMUE L, DA AAZOFE . 2015 4F, HFRE A FRF AR XN235 LR
SR, IRBIEPREHEKE, A T E ARG R A H, BETE R TS
A R IR S I R G, EH 8 WECAEW R . IIAREEE .

TESRUENM T, EN4RE T HT BeiDou, Galileo, GLONASS, GPS Y 4 R4 fl&
KB BN L, ML TRRGA S, w0 & ARG R SGE R  $2 ik T T
Jeb AR TEAS LA A 2% RTK BRI o A, ELHAH FASORA B2 11 2 1) 5 6 ORI/ 25
OYUUEAR BT R IICEN; 4R T T 2250 WAE PPP 51 IFB AT v ik,
X TFB 517 PRECERUAME: , S BTl LU A5 B TRB RSB Al s 480 T3 T
30 B PR Y PPP /A0 B [ SR, 4 m /NI S PPP R s 4R TR T
E 2R ZEPOIERI KBS AT JC GNSS M4 RTK /EN 5, SEPRIZE RTK Al PPP (4% —;
P& T I LG LI () BT PPP 5 7 i, T B B2 AR SR IO B L s A AN
(2 RAE R, P B EHEIR 5 HA L 28— ISR RO s | A (e P R AR

058

—‘ KCHPCH.indd 58 :‘|\|/ 2018/12/14/ 2T 09:05:27 ’7




| T T —&— (T

THERSE

R IR ZE N AR 2E BN RY , 3E4T Allan J7 225007, $&HIFET Allan J7 2253179 GPS dE2
BEALEAR 5, 8 BTN B AT it e s IR T 3 % 22 1) i XWUPE 22 IR F Kalman 83
BRY, A7 385 ARG G bt 22 52 57 7 3250 o s O b 2 AR R A e i

TEAA M H, R T 3T GPS/INS/Odometer 24 S F4 1 3 107 56 6 1k ik
Jrik . BT GNSS/RISS (RIS #8405 T o 0 25 I 2% f By 1) 2 000 PR 14 3 7
SVD/UKF i, T 28 Vi Hh IR 7E GPS/INS SR 4 S B I . S TR & M 4%
HEBIY GNSS/INS A2 A P2 FE R IE N BE . JETO0EE / DhIER / X227 3k AH
PG BAUA L T AR T Z B AR S AR L . FE T2 B GNSS LR
LR PAFE UL £ 1Y) GNSS/INS ‘B AL . ST ECHr R 1) INS/GNS B B4 A& S .
FETAGE /INS Kb /INS A 3G N 2404 Sk . BT H AW ORB-SLAM/INS A FRZH A
SR GAR T RABE I E NIAEE TG AT STl A8 0 2888 2 B
BRETTE, WS T LT INS BRI EL A B GNSS BRI &l 52 @ (L i m | JLF GPS/
INS B A AR | ST X2E PG / PHEE 2R GPS/SINS B4 & (il

EEXFENAMCEE S, 21 T HT WiFi H1 PDR &7 {5 B Bil4 b BE A JC7E R R 2 0
B TN N E S RO R R R 2 gAY WIF/PDR @A e Bk . SR
B RAIM F7L M e A-GNSS = E LI @ 5k . T A RE g WL IMU 17
NSRCEN: . SETAT AMUHER IR ZEAME R | TR F B E L, MR T
THT ) G2 Jay S P90 37 i 3 DG o A5 1) sh 28 [ 3 AR | R JLAAT SR 2848 BUZE (19 29 3 KNN
FEENAER

(M9) #EAME Sk

1. KNERENARE

TR £ 52 382 ) FH b 2 XL B A 9 bR 3R T WU AR AL R IR, R
Hu IR TR VESEORARAAE ST A R R P ) 27 R A — 1158 S . HE S S
FREL, AR | SO A BT M BR Y B R DU 4y o ARk, TP EEE S AN RS
71, BEA BRSO L) N T AR, BYR TS . BRI

e BRI JriE, REASE T 2 IBAE LA AL S K N D ik, AR R A
GNSS/ IEFAAPEEE . BDS/GPS/GLONASS H4fE \GPS/ /K HE / R FZZ R . 7KHE /InSAR %3l |
GNSS/InSAR ##i . GNSS/InSAR IHF 84 . GNSS/ #2508 H . EGM2008/ b ifif 5 1 % dhs
DA S/ Wi E Sy s E A,

TE CBORAEE" T, RGUERABIIE T KM BRI A S AR A (A, F
G T 0K Ml 6 25 K % ) S ) b R AR T RO T A BR TR, T IR LT
TR Y, BIFYE T 2T A GNSS BICHa 1 S I S i M 78 — 2SR M REAY, #F5E T GPS il
TG R AR U S5V i 5 0 SR R P PR BRI B R TR, RS T GPS. /KI5 2 Bl 4L

059

—‘ KCHPCH.indd 59 :‘|\|/ 2018/12/14/ 2T 09:05:27 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

it o [ R 9 Bl o3 A IR & RO AL, R e T 2 IRBUR IR B RO I BEAILE R, B T
InSAR FHZK HERHE Bl 1 - R SR AY , R T A W7 23 PR ARSI 1 b 7 10 78 S 4 el
[ EiL

e “REBEERGT” D, WY IR RO R, WP T D R BARE R
MPI JFAT50 2 MOHAE TR 8 b g ], BP9 T X 375 1 St ) 22 RO 2R
OIOTEE, BRSO TR SR S R A SO R, WEOY T ORISR BUR R R
PER T ATy 22 o Al T AR R R S A R T, WESE T I TR ) g s R
BT, BIFEE T HUARIE s TR A e/ N ek G S ik

TE “Hb IR PRAR R DU, BT TR BRI T R A R A )
I TR s B B I T IR R, RG22 28 GNSS B ESE 1T AR B R R, LT
BRI TR A3 . E KR Moho YRIE KGR 148k, FETF GPS. InSAR.,
IKHE S R B 2 1 2 R R Sl AR R R | RS sk BEAIL ) KRR ) P AR
T BURES, FET R GNSS B Se i S i i e 1 MR =R, ST RGPS Bl
WS TR A5 R, HET InSAR FMEER I B Al 1107 242 0 1 K ILE 728 Kz 3
.

2. WIRE) NEFEEFN AREVA R

T AR AR 25 AR IR B 1 — S 2 AW AR s, 0 S 5O i) 540 AN B 2% 1
WEIMER2E | 22 A0S LA TR, [ A 2 o e 22 SOt T B S e, e
FE T PR 22N 0026 P . AERIE EAE T S 50l 5 SRl /N 3l V- 22 45 R 1 S
P, TEE BRI IR SR FR T BRI R N A 220, S T B B A
/NS HOR G SUA TN ZRAASCAR . FXHT S EAGTHE AR B 5 ] ST
i), #oCE SR HIERAL T NTER SRR FE S AT, IR EATR R
PEAT T 000 RIS i By Al S/ gl Mg Bt SR da bR, RT LRI/ NI A R i an oA
JAW . INF R B R S HOR PR R A 22 A RS S 0T e S Ty 22 I ks
R, N EM S SCRR @Al T, BRI PR 2R R, 4R THOE KR EIENR . T
AN EAR BRI, A E BEVE A SR BREURARY , T AN e PP 25808, R
Pk 22 AN E PHEAG R AL, WlE 1 3R 22 B KON B T IR B e /NP 22 HE N . FERE AT
22050, RESFM T REAME, FIAAESERT LLEA IR 20 tiE22 80 ARAAXIRASFIX| 2
M ARRIIE . BRGNS partial EIV BUBPEFTHE™, RIS REREREN,
WEBH ETV BEA 7 25 50 R AT Ak 1, [ XTBF A constrained (equality/inequality ) FJ EIV
WRRLHEAT TR S 00T BEXF IR MR R N 3V 22 [, LR T AR L M i fe /)N
P2

MRS AR AT S, W g ah ey . et P | AR A BRI B
Puzgl, HRPhFR9Y R SIHW . g i kb2 45 5. Hodr, SR &2 %5 Y AH

060

—‘ KCHPCH.indd 60 :‘|\|/ 2018/12/14/ 2T 09:05:28 ’7




| T T —&— (T

THERSE

KRYER Y, BN A MRS )27 R R M 7eis S A AR R T R RE A I 23 20 0L
IAREC, SEMILA LT CIE S oA LT, SR TR b Xt )z sl 7 sURaRsh L 45 . H.
R, Atz gl i shAs e AR B , 7E28 (8] 23 BT T, JCie 2Bkl
ISt i e SRy SOOIty , S s R P g i, O UL A X B e i R ) 9
JiSs FERFIE S BRI, LRk 0.02s 3% S0Hz; AENUIDRG 7, Sz s
fff A BR A K AT LA P IR 22530035 + 3mm A+ Smm. MENAIZ5) 1 ~ 20Hz SRR
B TTAR A BR B KPR B PR ZE I AIK £ 15mm Al + 20mme R, BE AT A 28O0
KifZergyrciash, syl . vl | IRt R, 8RB i
K LS S SRl [T 3 5 L A% AR AR i e

= AR S D b

VAR, K5 AU e R A B & R r a5 N 15T, I 5 AR
BRI AE X e Bop I AR 40 e, S99k T MR, XAt S g pe g e A T
M, FREERHI A . SRS S0 KSR S8R E . HiERE G A
B SEah SR B el B, GEE S EPRES, R R S S [ FRAKOF

TR b LR N7 [ G i AR s 22 6 T 8 R b ) 1) v 45 s RS B AR B ) AR,
S O SE A A RS R ST S AR E A TR ISR . shAs L Hht . =
Ye AR RS A HE R IR AL SRS A, 0028 Jivfe TR v IE R S A I % GNSS 1 8Eia 47 ki
i L GNSS I Hb A il I e & R SOWL L8 T b B line 01, b E R AR bR S %
HEHR 37 AL SRR AEE . TERS oL RS A E PR ER S B AESL (ITRF ) @ ad 2%
Syl 45 A Ab B VLBYSLR/GPS/DORIS Z5 504, SLR fi# A1 GPS f# A2 )5 45
TITREF J 5, 3 Sk 00 D5 T A b K et R 3 2 oK AR S B R S 2 HE 4R . TERS
AR B AR AR AT OB A B T 1 K A T R, DL TTREF2008 Sy 5EAili, M PRANJ7 6T
ITRF2014 HEAT T 8k, —J2Alit T PR AR B AR AR AR, R a1 R 5 AR T
R, P AR AR R IR ITRF2014 o o SRR 2058 B A1 1R S0 2 B0 2R
SF I A E S |25 i T AR AN GNSS Kb HI s, T EEA MmE . ik
2%, FREUHE KM AR S FAELE (CGCS2000) NS AR RN BES , S 5200 4 i ]
KON MO FRS B HELR I S 2 Iat . BT, 1IEAETFRE CGCS2000 &3kS % HiE
PN SRR T AR, MARRPERTI AR HE . [ SR AT X S s BR A 27 45 18 FH R A i ot
S REAR AT MR E AR & T A

AL PR RSE (BDS) B HA& X SATE N RE ST, 2020 4k 5570 I 7 o 2 420K
JE=F M IEFE NS iIGMAS 2%, {2 #E BDS Hb ifi B2 FH P 2 i i & J& . BDS 5 HiAh GNSS
REMNEARA G Y CCCS2000 AkbR R BLEMFTEEA, (AT —P 5838 CGCS2000 4

061

—‘ KCHPCH.indd 61 :‘|\|/ 2018/12/14/ 2T 09:05:28 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

FEEAR, REALA AR . BAR CGCS2000 AL bR 2 76 B £ P UES . AKFIR . oo [l b o o A
i, ZEIEFR . PESRGR . ER SIS RS #EAT THES R, {HJ2 CGCS2000
AR TR Z8 1 L AT RN R FEATS A TR IR A, AN T CGCS2000 AR AR 2 14 1 FHAR S, A idF
CGCS2000 5 i E K F R TAR . AT AR AR 55 07 TH B 752K

78 R — AR S IAT A i BE 28 ) A 5 AR Rl . K& BDS RGEHARWTA
&, JEF BDS RGNS RS EAT I R A R Z R E N2 —. BDS H5HALFE AW
ST . A R— ISR e RE, w] Ay v [ ZE 0 R FH AR nT R 0 e IR 55 o

T B A E PR EATIAE A 0 M BRI A LA B S BRI R S HCR T T 1980 M2 2%
R4 GRS80 2 X, JNZ = AR ER ) S 2 R i e 278, BRI WA BEXF GRS80 k47
HUERAE, PR L E RS T T T Y, AR E RS W, GM | J, {HAN TERS &
MR o l, MEESHEWHERSE, HITC R iR . b TR E 508 55 Bt
RV B S-S , P-4 965 10 i A 5] MSS T GNSS 5 (4 42 2 28 SR Sl s A, Al
W58 = B MU BR T AR B . VAR H 25, R R R )
R SR

TEA E R bk ME AR A A 7 T, FRIE E AR B e = 1 CNGG2013 FCH 7K I IR
AUKSFEAE 10 ~ 20em, 13 AJryEB4 i 7EJEOKR GG B2 T SC sl Jossfiid% . MR I, USGG2012
J& NGS A 2 ] 1) fop— 1R MK o TR AL, 5 [ K b /K o T A EE FE BT 20 4R & 8
W, SR 3 AR IR, RS MOIOKRAE S 2 3em, 3 HERM 5 PR MRS E 1 4
B, ST HERER R K HE A . 2012 4, SRIEIBURN A & E E R 2 R &
FESZH M 10 459 GRAV-D TTRIFR ¥ 39 123850, iTRIE# XS —rmREE, W
HREFERERT 2em. FEAMETHHIS SR MRS [, S 20 AF R UEFT T RVEH GPS/
IKAEI I A I, S SRR AR AR R R T E K M RS B S A R
TSR 5 2 AR A FRELVE R 45 NAVDSS, SeE il & iy JLAR TR g A Hb /K o T RS 764 4
GSD91. GSD95. CGG2000, CGG2005, CGG2010 45, 173% H1%45 — 2 Stokes—Helmert % 5
B THER, OB th Wl 78em $E M EIAEM 13em. WO R Hb/K HETH T3 4R F 20 1
2l 80 AEAI, S EAARN, BRMNSRAIES & RS, U RUR KA EGG1 K
RILGK . it BRMASERN TR e 85 e, ST T e o R i RN B ) 5 4
R, SR EGG94 . EGGI5. EGGI6. EGGT S5l K Hb K i ThiAR A

PEA 21t , RR3EL K E A S5 920 T CHAMP, GRACE fil GOCE A2 & 11155,
S EFHUR (NASA ) 2T — 1% FH T 3Rk v Jo 0 A5 R v K 0 e 728 B ) B 2
) GRACE=-Follow—-On TR J7ill & 1t-40] . [ Ah TR 5 70 i HX) iy e 2h 55, —Jr T
A BT RERIESMINR R 25, Ik EE ) DRV, 5—Jrm, TR
FEIFE AR O . LT B A 28 0 T35 i A B S5 5 TR AE A 221, R i i an
TR S, REEENE . TEPESEOT . TAEE ) R R SO A

062

—‘ KCHPCH.indd 62 :‘|\|/ 2018/12/14/ 2T 09:05:29 ’7




MR

VR R i U St B SRR BRI, R SN0l . FAAE 20 4 80 4FAR
K, O FFR AR R A AR . 20 tH4g 90 4R4C, & EB/RATAS iR 3256
LTI T K T AT AE AT A/ R, B IERN 1R, RS
SAE ARG E T IR E] 62m/8h; K A TE - T T ARSI & T 38 E ) DTG SRR,
RERS S AE 14 TAGH0 AT, BEE /K T A0, ISR ) DC e S H AR B AR T & o
H, KT 2GS A FAHA T BN E MR S AR &5 1] 21 28 Pk,
L IR HAREE R IR GEE o AR A SE AR I, AN S8 S T R
TSR B, AT SR T T W27 I I A R A} 27 A A 58 7S At 5 2 3 g e
fE1. EPNA 20 2 90 A F 3 2R IHEM SR A K T e ik, BT
2R GNSS B HAR, 454 7 N AR B ECHR  A E  5 5 17

STV A X3k 17 b B A SR 8 — 2 K ) 4 ek b P B4 B R IX Bk 2% £ 2 (UN-
GGIM-AP) M FETAEZ —, THRITEAKUFEHES IR DXl P B R 5 — -

BE 2014 )T, EHE “@FREMAL” (GPS) REEA 32 W LEAN, Hd T/
318, 43902 GPS-2A TA 4 i, GPS-2R TLA 12 i, GPS-2RM T & 7 i, GPS-2F
T 8. 2014 4F, SEE I LS 4 i GPS-2F TLE, T GPS BRI ik, [
i, SEEWAEM IR GPS JUTHLRE S Ik, 2015 4%, A4 T 3 B GPS-2F T A, it
Gb, EELEMAREEREN / BESM ARG (EGL) . KICTHLIGR AT 2 KRG 55 7
A —EIERE, A 2011 RS 2k SAL TR RS” (GLONASS) R GuIMK I A %
BATLAN, R W AR RS R ST GLONASS TR, LMFIERSR %S MAeRRE %, 3
2014 4FJi%, GLONASS R4udtAy 20 Wi 1A, FHrh 24 i T EFEHL TAE, 2 GLONASS-K1
TAEPEF AT B, HAT, AP S S B K mki i DA S, SCRH e
PORGEE IR BN POR TR G, B 2014480, RIS RGeA0 1A 4 Budss R AEPIETT.
2015 4540, AN S DA KSR, 5078 3. 9. 12 A& L4 2 WAl T A, B
RAIBT R K 14 FoAmAIms S DA, Hob 2 ity — MR P BT sk kST,
380 12 J53 5 el 3 AT A 5 RLE AR CET A, (BN XU LR R B RUY,
ST 2014 4E 4 A HF10 A 13 H, WM& 2 U IRNSS TA, OZIXRGMH ZH
EETAE, 20154E 3 A, RS T DU IRNSS LA, 2016 4 1 AMI3 A, 9lkE T
S HOBURIAR 7SI IRNSS LA . 451 IRNSS TR T 2016 4F 4 A k4, 254t
7 FUT R AR IRNSS AR GOR T IR M ENEE R P SRR 55 . SULRIRE, HASIE &
W CWERTIDERS” , HZAZCA | LRI

B SR P AR G, MR RIS R E LR, EERNE £
Pim” (BZRg. 20, 2K TE, SWEEE), 0TERG FHUEEZE A b PR
By A SAUE S EH AR E . AN A E R AR PR AN MR RAK

063

—‘ KCHPCH.indd 63 :‘|\|/ 2018/12/14/ 2T 09:05:29 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

M 2 U2 65 BRI . S C iR A o, SRR L IR SR L
B A PSR AT R 57 B 1 AL BRI I A O S S R g . B, RS
SENFFE M E ARk . B E 2, MG T8 Hhaf e . HT IR L K
2 BEEAHRRAE . QIR RAESE EEMS MO E, BEMT R, WEEX
TEBE R S AL BRI RRRINE R, PP SRl A 2 5 255

FEAL A FMUAE T, AN TR Fafd . ST A T B 24 8%
AT, T AR R IR S UB I A SET PG DSR2 2%, ST T 3R P44 1
Br—RAG ARG, S TR

I, db TR SRR 7 AL T EIBRS e AL, RERIE A WS o
WS E E PR Lsgm oy EE, = ERE SRR . AR eE 20
B H R S UE AR A DN, I S NIRA R REE M EOR” P RIRG
PR “ICFEIAEE TGN 208 A MEBAR” TH ., B4k, ENSHUEM5E Tz
K, AP, A2k, WFTEEE  HE . 8. Apple. Google. Intel 25l
S HENSHEN I, RPN 5 BUR 2 AU A (B S
RS ) . Bah@hl (FInKEZ NRREA S TS RS ) . SN R (fFlin kK
R EREIE E RS 25t ) . RIS (Fhn VR 3k3€. VR W5E ) . R gk (filhn-k
K FIHB e . RRE ) &

TR b 8 J52 2 A M ) 2 R A MR B oy Ak i F R SRy —, ENAME
BRI, AR ROE A BT S R PR RS 4 AU IS T K2R, RS
¥iZS J&y Sentinel TR AT AREL, ENIMEEZ TR T RERAMFR TAE, FHEDH
Wi, WP TR RS A R AT R AR AR RE ) . RS 3 SR AN
T 2016 4RI KT, HATC 445 B0 TSR, AR TR AT U A
FE A DR A REENIERN . s, FREDC TR E M RGBS WM . HhrZ il
B RARESICEED I R T MR AR o R HI & S 3 A R BB A5 %5 TR B 22 11
HERYES B IEATAG T . s, Bl m R st . LREFHIRRR . RIS vk
VRS R bR EREE . ROE A TR R R SO S BB RHE I anA% MR B AN
WEME . PR S BURE S

TIAS S A4 fie /N — 3fe 1] J ) 35545 Schaffrin-Wieser 805 . E = B . XU et al BEH
Amiri-Simkooei H3555, ENFH LR R T ISR RN 2208, i Hbi2EM
ISR, KR T —Fh RSt 2 /N 3k (TRLS) Atk 80 T fA 2R
(R AR f /NG . TER AN BE 22 U7 10, RSB R B SR, vz
J7 R BE VAL 5 18T [ N 273 BRI S R AL T80 e R A o FE R b i L ST S etk 1R 2
MV 223 e SRRV E AT, S B EAUR

o6+

—‘ KCHPCH.indd 64 :‘|\|/ 2018/12/14/ 2T 09:05:30 ’7




| T T —&— (T

TEHER BN T 275 A BRI e L0 75 1T, o] PR 7 ol s DX RN 5 [l oL AR £
i TR . (BRI R I J5 1A, H A [ A HARRBORAS TE H AR, k]
FE| ¢ F IR 77 1 i O S B PE R I A MZS S . AT, [ PR AR Ay —LE R PR 5T
HE R F ARG Al KB, WnJCR 8 W AL B GPS UL R BEAL N RS . ihi
PATE AP SE XIS 2R A, (HAEAF i i [ SRRk 5 G R H AE PR A, FEENE -
DR AR R A3 0 il (Rl R B SHLREZR . PUAASE S ) JTRE T HER S Iy 2 05 T R 5
T, AP 7 Rl il 88 ) e e R R s SRR R TH AL, S S R i3l 2
W, B WA S Rl N AT i A 5 DR R R f2 R R TR b Y 5 2R

P AR e B v 3R

B /N RAR A St BB K 3h K e e . B R IR S22 5 bR B 2 Kk R
KB T1. AE BHELI" SEEAFESIT, LIS BB IE TR, b
5 ERH R R AW SERE, [ R AUERE SRR, R R S PR B R R R
TEE A G R R v A G | 2 P RS TR AR EEYT  HBRAE B R AL
I PRI 2 E R R IR R 2GR AR, BRI IR
SO R P AL E RS, TR 5 SR AT, FR AR TR E I A
FE—A RGN, TTARBIHT” BRI B, A Z G A, WERBEA 1A B
B AUFRBHEIEE %L, RIGIHE RS, WA, WA bor 2 it SR
Z

T [ A Sk b BL v F A & ST 10 4 TR 7E CGCS2000 FO ST 5464 . FeZsdbl#Y9 GNSS
ZEEIEAS . KIS HHESR YRR R 2R 2 KRS I — M. Kihs%
HESR A ST FIAERS FESY . R ARZR IR CGCS2000 ZEHELE T B, oS ESR T FI
HE4F, BDS RGN KM HESR AL FAEREIY ], {45 BDS K e #l. sl Ex
KHBFEESE S VE W FE A | OB GNSS BB A BEEE A . L] 19 GNSS HEHRZE A i
% FZIN A (Asbr . M AMERE MBS o EIA KRR A BHEGE . KSR
55 WEEEINZ . R C BRI SR AL R L, BRAE CGCS2000 1TV AEST R FHAE R 5
AR TR, ——E. mKILE, FERARE. 5 KSH M)y £ 2
WF5E: VLBLASHAI & bk A #2800 248550 VLBI/SLR I B I 52 = o Bk [ 7% 2400
TPKERE ; HeZsAU1A9 GNSS HiER [ 55 S HORE# i1 )r ik VLBUSLR/GNSS 8 P58 d i 45 (1)
HbBR A S HON B SRR 25 RS g — ik

TR B RETB I T 30 58 75 AN Se k04 il K b e R R, DA R b a4 b 2
S | AR SR TS T RS, T RV A I R v AR TR RS H AR S
FEBRACHE KO AFAE R R 22 0E . TR B RAT [ 52 IR L R o ) SRR RE A A S5 1T, 1T

065

—‘ KCHPCH.indd 65 :‘|\|/ 2018/12/14/ 2T 09:05:30 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

R MBI R AP B R © 7 i IS T S 2 2 U R BRI SR [ B o 5K o 7K
TR TEREZ, RN 5 B ARG — R R . BN R AT
PRI B ERE . ATFE S, WSS ATAT KR STE L5 SR, SCBRE R Rt i) B
FHEG —; RBURRAEAT R R SR OO, Tk R Rl RE s e o e AL I it
EPMURHEEOAR , AT P AT A R P TR R s I R R S5 BRI R A
SRR TR T SO (S BE R A PR, Ak / X0 Pe (0 B R 5 HE 2R IR R
N FR 1 2290 2 B | MR RE IO K IEERGGE R K TR S UE L . AT
LR RS

REFEFE T — 0 A AR A R TR F I TR, R TR e S
PR PO, W T BRI . PR L B (B 2 {5 B BT

K EM A IHRBARRR G5NRE RO AR R, AR ERE, X
il 2035 B A2 IR BE R B I BE AN, TR o Ity i RS 06 R e i = 4%
I U — TR AR, XA BN, BERg S AL AT BOR 220 . (AR — 0T
HHR, ARE AR,

BEEA G AL, RGBS AT, BNINCEERAEARN LT, ZHRMEEEE
AR B RIR S R AR BLRE BN A S R (Y E B R Ul MR 5t L W AT
LSS RE PSR MO AT TS AR R Z — o AEARIRAR AR R A SR A AREN N, RPUE AR
LT A0 W, AR RS SRR R R (i A B B A SRR, e
HOE A LA B B ORS IR PR B SEprmiefl, SIATREE S~ | Bz
NG, SEE S ST A SAUE (S SRR A AR R

WA VLI« ST B AN I o B UL JEE AR e, DR MBI S ek 7t B 1 ) e
B NS B A B B B, SO LTS W AR A BRSNS R A
1R A o B I 2 S HE 5 05 A A RS 25 SN B AT i 5 R e J s )
UNATHEAT RIS T P81 | SRR SR T B MRS, Ay A AT A i Ak PEZE SR A 2
APRENE, A far A R A TR TR R R AR SR R T R A R R A IR, I
e BRSO %, Bhea s BAC BB A, ST MG R R R 2R ZH
2. ZRUZRIMEE, AT TR i I 8 S Je sk = 7 i BB o B B A

B M2 B A, VR R ITOIN B A B, Qi [a] i 51 s, ferkin 2z
Hlli, HRZRWNGEEMEZeRmFER, MXAARER . BIEE . AERFE, W
TCIE AT HERR IR, 5 ZOR N A2 BEBDR P R SR THAOREBE , ok 2 1 22 ) AL
FIPF2E N TR PREL, J35h, V2R RBIRSRE, nt R8I 8r . /NI AT A,
ENNRRARAR T2 22 h 28, Haoe— s, s —4 %, xRt
FIREEEVEAL, XA R A B R — BB . R 2SRRGB, S TR
AR SEPE T ICEIE T, 5 EEE AR AT ST ok R S S R T T S

066

—‘ KCHPCH.indd 66 :‘|\|/ 2018/12/14/ 2T 09:05:31 ’7




| T T —&— (T

—‘ KCHPCH.indd 67

e R P T JF R I 2 3 BR B0 ) AT 8 VI B PR — S B AR (A R
Mol 7e (432 B SR FE AL F AT E A B B0, A DX R L 2 H e
e, I —BE LI S A A T ST R S A UL, 030 mT 5 | B b A ) B
e, (AT A ERE RO, JRRHS Dy H 2 SEa A A bRz —.

R 5 SO = WAL SR R, FE AT HR AR T R AR
MITERT, ANIMTBERS B Ar st IR 55 T KMkt 2. ARK i — R RIERE IS, ZR G I Z
R BT B, WEIFAERF S BHER RS SSEME, 2R E R, ERRERR
ML ZR G, SRR MBI S ST L AR S 5 SZiEas e . REIRIE . AR
F S PRSP RN, SRR el B AR R A [ SRR A
o, SIAEMZE BRI R SRR A 0SS R A SR S R

SE

(1] ek, B, BT, 55, 2000 EZKHAR RAELUAR R A R [ ], BBURM (5 R
M), 2015, 40 (5): 569-573.

(2] THAE, EiEE, Biedy. EbOH—R TR E RNk 53 (7], RIUCREER (FERF
Bi), 2016, 41 (1): 1-8.

(3] BocE, HRUT, B, JRIENGE N 5 S SR ARSI 5 ()], 42, 2017
(1): 1-8.

[4] JinT,LiJ, Jiang W. The global mean sea surface model WHU2013 [ J ]. Geodesy and Geodynamics, 2016,7 (3) :

202-209.
5] BICE. LRA PNTIRZR MHOGEEA [1]. W22, 2016, 45 (5): 505-510.
(6] ZEstpt, Hepid, BKE, %. B GOCE 5| JIM sk BAAR B 1L BRI febrak (1], 2Rk
epdl (fFERREM ), 2016, 41 (1) 21-26.
(7] #oos, BEWIIR, Sh#R4F. ONSS HARMERS T [J]. M4, 2016, 45 (3): 253-259.
(8] WAfgas, Z=dil, 250, 5. VHAURTiees £ WA RO e R R M 2 S [0 ). M Bk sisF4f, 2015,
58 (2): 542-555.

(9] T, A, fuas ot M il i FOLLT PR IR REALIE RS D 22 SCRPAME 7 i [ ], 22244k, 2017 (2):

144-150.
[10] bk, ZRaal, #KiE. 1985 ER MR Serm Rz M E i m2s (1], W2, 2016, 45
(7): 768-774.

(1] dgiii, T, BRBDKAL, 5. Mias il Ere b irdnE A=0Eie (1], Mgk, 2015, 44 (1)

6-12.

[12] WEEE. CTEBREMES [T]. w3snEE, 2016, 14 (1) 1-3.

[13] MW, 008, i, 2. R 1 25 R 5L RBF f#5 GRACE 2 BRI A5 T )13 (1], HuskiHn i,
2017, 60 (4).

[14] 383, s, V)RR o EOCREEOR GO HUK T I madr [J1]. RBUREAR (fF B R
i), 2016, 41 (3): 342-348.

$ 2018/12/14/ 2T 09:05:31 ’7

o067




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

[15] AR, s, FofB4, 5. LT CORS vl o Wi = 0ok Xt s 7K 67 fur o) a5 e AR R R Sy AR Ak [T ] .
HEERI AR, 2017, 60(3): 962-971.
[16] 2%, %R, ik, 55 JEEN FEZRG VRN E . #E ARG [T, 205md, 2016 (1)

64-67.
[17] BT, SRR, Wi, 5. hEBARIGE SRS RS Ra e tsgm (7], W2 T ,2017,26(3)
32-36.

[ 18] Hidee, 30, FEHh, 55, CGCS2000 HERRLERF L0 (1] . sIUKF2E4 (FERAM ), 2017,
42(4): 543-549.

[19] LiJ, Jiang W, Zou X, et al. Evaluation of Recent GRACE and GOCE Satellite Gravity Models and Combined
Models Using GPS/Leveling and Gravity Data in China [ M ] // U Marti. Gravity, Geoid and Height Systems. New
York: Springer International Publishing, 2014: 67-74.

[20] Ph3C, RBEF, TR, 5. 5T Ay IHEIHSHZRIE D SEHE (1], By IEdRE, 2015 (3):
1011-1016.

[21] Xu C, Q Fan, Q Wang, et al. Postseismic deformation after 2008 Wenchuan Earthquake [ J]. Surv Rev,
2014, 46 (339) : 432-436.

[22] Jrofr, M, £772%, . & GPS i E KM R h FIRE T . 2008 4R 8.0 ZH = I HI4h
HLT]. hERRE: HEREE, 2014(1) 2 90-97.

[23] F6%, VPR, #hi, 5. FIH GRACE 77 1AW A SO 2 FRIS A M IR T 7380 [J]. HhBERY
2L, 2014, 57 (4): 1032-1040.

[24] BhE%E. #RIE LA SR AR MEE L ST S [ M ] 9. K2R, 2014,

[25]) &%, fiifee, A, 55, EEOUR/N—He T 22 K ILAE PollnSAR AH B S FP R [T ], Mg
iR, 2014, 43 (1) 45-51

[26] HpocE, F—W, BZE. AENSEATT SN ENSCR [T]. W, 2014, 43 (5): 441-
445,

[27] G Chang. Robust Kalman filtering based on Mahalanobis distance as outlier judging criterion [ J ]. Journal of
Geodesy, 2014, 88 (4):391-401.

[28] ZEffsH, Zbhh. Faf@mAl AR 3% [T]. W2 =, 2014, 43(9): 888-894.

[29] BheEwk, BB, BMREH. SRIBA ARS8 B ik m/ N aef ik [1]. RO (fF 2R
W), 2014, 39 (12): 1463-1466.

[30] #ANI, BRSC. dREebhssihdm /N 2230000k (1], M4, 2014, 43(7): 668-674.

[31] XuP, LiuJ. Variance Components in Variables Models: Estimability, Stability and bias analysis [ J | . Journal
of Geodesy, 2014, 88 (8): 719-734.

[32] Y Shi, PXu, J Peng, et al. Adjustment of Measurements with Multiplicative Errors: Error Analysis, Estimates
of the Variance of Unit Weight, and Effect on Volume Estimation from LiDAR-Type Digital Elevation Models [ J ] .
Sensors, 2014, 14 (1): 1249-1266.

[33] mZs. JmafethiR G BRSO ] [T] . RDURF2E (FEREM) , 2014, 39 (9):
1033-1037.

[34] SEWE, T®E, B3, 5. fd BDS/GPS/GLONASS i 4Bk i i ZHrEfT s (1], Kbt 5 ek s)
J12%, 2015, 35 (1) :87-91.

[35] SBRY, M=, WMEE. FIH ECM2008 A5 I I S 8 oy Gk S i) E XA s i3z [T . Kt
S HERS) 1%, 2015, 35 (3): 445-448.

[36] ZEWRR, &OIEE, KuifG. BT RRSUEMHN D-InSAR HIKHEVINBIER G I LT (1], RiE S
Huskzh S35, 2015, 35 (3): 472-476.

068

W KCHPCH.indd 68 :‘t 2018/12/14/ 2T 09:05:32 (




| T T —&— (T

[37] ZEW5, # T %, W, 5. Mw6.6 2 IR = SR AYESC i [ ], SR AR, 2015, (1)
27-32.

(381 Z=Jefi, 15, M. FIH GPS Bl S 5 il AL FROG SR ZhatR [J]. shERElE O
[l A2 4] ), 2015 (10) = 1767-1780.

[39] XN, EI, FeF%E, 55 HESE GPS SImaR iR s B 2015 45 JEIA/R T Ms 8.1 HRMEZL R [ ].
HIBRPIFEFAR, 2015, 58 (11): 4287-4297.

1 VFAZE, BREE, SKIEZE. HhERYEESCHIN G ROEENS S [M ] B0 SRR G, 2015.

[41] ZMka, I, REENE, 5. FIH EGM2008 7 5 5 o E KB Moho YEEE [T]. KMo & 5 ek
A%, 2015, 35 (2):309-311

[42] M3Ck, IME=, GOEEE, 55 T XWE DG E S BREN 2 2RI HE [T]. HERY R,
2015, 58 (2): 520-531.

(43 ] AN, Phis, T2, DB NJRHEE S SO i s gt ik [T ], 2254, 2015, 44 (8)
827-832.

[44] 555, Whd, BRiZZR. 2015 4FRJETA/K Mw 7.9 MR 2 . Yol RO 5o A s (1], ek HE
244k, 2015, 58 (5): 1804-1811.

[45] &X#, VLAERR, Zedm, 5. ISR HRAR D SN2 AR ST sl 5 Bl sh S RHEDsE [J]. sk
F2EH, 2015, 58 (3): 872-885.

L6 ] JE&, WAEA, Bk, 5. FIFH R/ 3R BLHaE SO TR i iy MPT RT3k (1], 2244,
2015, 44 (8): 833-839.

47] EIRVE, TALK, BIfs. EH0SAME/N T2 [1]. M2k, 2015, 44 (8): 866-876.

(48] SRg%, mWndE, ERMR, & Mg/ Nl g P masts (1], RUREFSm (HEREND |
2015, 40 (5): 688-694.

[49 ] FRiMF, WHTME, PRVEAR. AHHE MV 22808 01 22 S ARk [T ], W44, 2015, 44 (2):

135-141.
[50] FM, A, wmdbee, 45, FoEmbCE iR/ NSRBI A0 — ek ()] 2224, 2015,44(6)
602-608.

[51] X Fang. Weighted total least—squares with constraints: a universal formula for geodetic symmetrical transformations [ J | .
Journal of Geodesy, 2015 (89 ) : 459-469.

[52] KKoch. Minimal detectable outliers as measures of reliability [ J ] . Journal of Geodesy, 2015 (89) : 483-490.

[ 53] Proszynski W. Revisiting Baarda’s concept of minimal detectable bias with regard to outlier identifiability [ J ] .
Journal of Geodesy, 2015 (89): 993-1003.

[54] Y Shi, PXu, JLiu, etal. Alternative formulae for parameter estimation in partial errors—in—variables models [ J ] .
Journal of Geodesy , 2015, 89 (1): 13-16.

[55] Shi Y, P Xu. Comparing the estimates of the variance of unit weight in multiplicative error models [ J]. Acta
Geod Geophys, 2015, 50 (3): 353-363.

[56] AN, Hoprad, R/AONRI, 55 GPS 878 A #0) Wr 2l th g Be U sl o 0 [T]. HUBR B4R,
2016, 59 (11): 4022-4034.

[57] XUF, P, BREW]. BT GPS. ZKHEFIRAZ S IN BERHI A BE 2013 4F 75111 7.0 258 [F 2 H 501 45
fii [J]. IR, 2016, 59 (6): 2113-2125.

(58] @A, Z0/NT, Rk, 45, FET GPS WIAFFE 2010 4EE 1 R Ms 7.1 M2 5 M 7e JE AR FRAE K AL
il L3, Hhekpys4R, 2016 (12): 4570-4583.

[59] ¥R, fRIEAR, Zeadthl, 2% LT RHEEREE GPS UIMEIE KRS R (1], HBkPBR, 2016,
59 (10) : 3566-3572.

069

W KCHPCH.indd 69 :‘t 2018/12/14/ 2T 09:05:32 (




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

o070

—‘ KCHPCH.indd 70

[60]

[o1]

[62]

[63]
[64]

[65]

[66]

[67]

[68]

[69]

[70]

WL, Bk, HKELL, 5. GPS I InSAR [WERIE ALY IR Mw 7.9 #l Mw 7.3 M@ 24 shorai [ ].
HERPIEIAA, 2016, (6) : 2080-2093.

R, VA, W, 4. ZUREERIDES SO A LU 2 K R b= W) R I8 2 3 A SO T (7]
BHERIN, 2016, 14 (18): 180-180.

VEAZE, XK, JA 3. R 250t AT Rl g2 i s A St (1], OO (G RFRE
W), 2016, 41 (1):37-44.

AR, HPRH. B R R R R 22 i N et [0 ], 224, 2016, 45 (5): 552-559.
FIRVE, BB, BREDT, . Zotiikdoh B A AR (1], W2, 2016, 45 (4):
411-417, 424.

Y Shi, P Xu, JPeng. An overview of adjustment methods for mixed additive and multiplicative random error
models [ ] ]. Springer Berlin Heidelberg , 2015 : 1-8.

Xu C, B Xu, Y Wen. Heterogeneous fault mechanisms of the 6 October 2008 Myw 6.3 Dangxiong ( Tibet )
earthquake using Interferometric Synthetic Aperture Radar observations [J]. Remote Sens, 2016, 8 (3): 228.
YinZ, CXu, Y Wen. A new hybrid inversion method for parametric curved faults and its application to the 2008
Wenchuan ( China ) earthquake [ J ]. Geophys J Int, 2016, 205 (2): 954-970.

PREKAS, Thath, skMfR. JET GRACE LEBE A S G L ARk S E R [J]. ez, 2016,
45 (4): 396-403.

Radiguet M, Perfettini H, Cotte N, etal. Triggering of the 2014 Mw7. 3 Papanoa earthquake by a slow slip event
in Guerrero, Mexico [ J]. Nature Geoscience, 2016, 9 (11): 829-833.

MO, VFATAS, VL. SO MR AR R D L DX R 2 PR B R e AR [T ] sk
7, 2017, 60 (3).

BRA:. %E LK ZBPF EXHE FAFE PY ORER FAE
AEFE KMARE MER RER HILE 44 I b

$ 2018/12/14/ 2T 09:05:33 (




—‘ KCHPCH.indd 71

moESEKTZWAEIRR

—. 9l

UTAFAE, AR I 5 1R 2 BT B AL S A ST 15 9 1 B B, i R Y
ARHGEET AR, R T Dimsk . ZFE i, 2R (276, 248G S0,
R Oleil . 2SI W) SARE s A 28 R — A B R T B . TR b 215 T
T R 23 (R B . DI R . R AR . S LIRS (SAR) DAKGHOETH A
(LiDAR ) %5 LU AL BEAY SIE AR PR RE AR Rt — 05838, 2 IEEE Y A sh LAk BE
ARERE PR RE N T B A 4 2 T 5 e e MY T A FE 7 17 o

oo AR E TS

(—) ARHRE

1. e 5t~

(1) RIEEEOR

TEIG e oy TLR A RETTTH, e o3 D5 TLA AR 3 e 25— st R R D Bl iR L A2, 3
AR ], SO R R A T M DR . 0 DU S AT R 36000km FY BRI
s, SIAr s TR ES 5 @S LRGN E, BA SRR PR
A 23 [E] 73 R B 8 20 D5 LR RO IR 1 v el s 20 5 20 3 0 i ORI B2 AR 1)
A, RMREE R 1 E R R RSO T K, W TR — U RCE B R K A
AR | RO R E L SR ML B SRR, B b [ e R R IO G A BT AR KR
HATHR R HAT, R 5 B il TR DR o e B 0 s ) e TR A A
RS SHEERy, AN TR AR RE: —Re i 2 TR 7

$ 2018/12/14/ 2T 09:05:33 ’7

ors




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

PERFIREE AW . AR )R 2014 4F 8 A 14 HZSTHY WorldView-3 T2, X TR
IR R A KRR R TR R = 7K 0.31me 48 TiE, 2016 4E AT WorldView—4 TLE
IELE T WorldView RO TLRIEMHEAR MERE | SCIEZAEME . MU ARG 0T 507 Y
Gueifr, R R LENSMERE LA A TR B, BB 1B TR E )
JA#. filn, w:EE SPOT 6. SPOT 7 TR T 2012 45 9 A 9 HAI 2014 48 6 A 30 H
RETEA, EARMETLRYEA 15/6m (20 20608 ) AR, 60km Y.
41, SPOT 6 Fil SPOT 7 TLE LUK I Pleiades TLE — i i AL B AE, MM AT LASE 3 —
KZWE—HIRAEE WM B, WorldView—4 FIHA WorldView F 41 TLE 41U JE ,
55 T AW KA 0.3m mr PERARBT . — R TR TR U R e 5 NG
Horp, 2 Skybox Imaging 23 5] 2013 4F 11 J] IWHRE 7 & S /N i f& TL A SkySat-1,
TREZ 100kg, AMEF LIRS Im 73 HERRZA, W H AT LUz s, %2 @it
RT 5 AENTH 24 BARK, BANTEEEBITEA . WAZT, H&2K3 ~ 5 IKE
Vi1 RIYRETT .

TEMUAE T, B [ R 2T Mert o nl 18 R X BRI Y5 oK H 458w, JCANLE
JEUIHAKE el mor i R0E0Lah . s M S e, 7edlk. AESIEE . B
RATEBAR . ARIKFEWI . A2 4 KA B BRI . A5 Rt Mt
RIRBA G T EEAEH], U Ak TR TR A N8 P S 12 R Z i 5 % Kk e
Jrml, KREEIIEI, DRGSR, AT BB AN AR R L, ERAE
WOMTEANL, BEEFTT AL, TTANETHL, P, S TC AL R 2: 22 58 &
e, EEUIhIE R A, FEARBIERYERE . mTTEEE L KR, LIRS, H
VOSE VN R, ERRIER L . BB BAGRES, RjmEid S A
BORERN T, AT 2S H— A 2 i R R e o . b B BN 2 42 . gk
PR A .

TE R CIE R AL BRI 505 B EAT T, FLES OB A KA WHEDE
ISR LEA i . AR R TE AN IR Bz B Tl AN A B BT, R R4
BARPEH MR ERE ST EO-1 Hyperion J58RJE: H R ZS B RDEHE 73 HE3 drg s 1) 2 BORBO LI
LIfEE EnMAP ( Environmental Mapping and Analysis Program ). JIIZZX HERO ( Hyperspectral
Environment and Resource Observer ) . J[E HyspIRI ( Hyperspectral Infrared Imager ) . H 4s HISUI
(Hyperspectral Imager Suite ) 25 AU B BBUGOCIEAXW & TARFFEeiest, Witz LA
PRk, HAET, FRETE HI-1A | SRS FR S — SRR R e A 40 T ot
Ao HeAh, T 2018 4F 4 J] & S 8 70 105 AT H w6 is e PR BRI ARN 2 3 <3
SRS, W] AR E PM2.5 iR BARINAYL,  SEAKRGOEIE2E 4R8I . R
AL ED G M PERRINCE m 2 IS DR FEM 2 —, WEREEEHES
DR TR AT, Tl A A RS O AR B BRI, O U AT AR R

o7z

—‘ KCHPCH.indd 72 :‘|\|/ 2018/12/14/ 2T 09:05:33 ’7




| T T —&— (T

THERSE

I W D P AR 2k 4l

(2) BRFLIETER (SAR) HAR

SAR REAETEBE DL B BAR A6 DL T SRAFE A 10 50 40 W B R 0 OB 5, A
FoPEREr, BES AR TAE, nTIARCHIRGI S, A 20 e 50 AR5 18 v i
FERRIEIEE KL E LK, SAR IEMZTH . 2. Wik, 250 &2 E a3
B IE] 3 By ) il R e . FhE -4y, HRTSALY) SAR RGuALEE 4% (Spaceborne ) |
HL# ( Airborne ) FAIHFE ( Ground based ) £&%:.

1978 4F, 55— E %% SAR M7 1A SEASAT-A I &S, PARIZ D ELE L kB,
HH Ak . RERDRIR A E 2, brdid SAR AR MM B, HAT, 4 E#ETEI R SAR
RIETH, CAMD 20 Bl SAR DAY Z80E EARS TR, HES IS B
YER ., Hh, EEEZEMAMZF (NASA) Y lascrosse 551 SAR TTEVIUEA M, KA
X L2 FRUR AR TAE 7 A% TR R G, R YRR e i ik AL,
Kizs Jy (ESA) Ji i #E ERS-1 Ml ERS-2 W 3Lah I, JEZ2 &5 T Envisat Jf-4k L TF & Xt
LI T b 3R PR B (RIS . B KRR Cosmo—Skymed B JBEAIFE 4 T DR, Hozs a4 % mik
Im, 4 SAR TBEMMNHFRE T FRARE R . fEEFAih.0 (DLR) AY TanDEM-X XU
FiAFR G, T TerraSAR-X T T 2007 4F 6 A &4}, #ii &2 TanDEM-X T2 T 2010 4E 6
A 21 H&SE (2010 4 7 A 22 HARECT 85—4t DEM #d8 ) . BT TanDEM-X HA JCH 1]
TH5 B AR B InSAR W 5 e SR A A W H AR P #, L DEM [0 3k S AH X = ARG AR
T 2m, ZEXHEPREEE A 10m (1) DTED-3 FRifl, Ho™= 5 A 240 IR B B ) 428k DEM
Bl. 2012 4F 11 A LS “HEE—5" ¢ TDRERIREE W S B SAR DA, fiiigs i
B 57 A B TURLUSIAEE 59 E WAL, JE—2BHR TR R0 9¢ 5 MR BT Y i g
INERMIKI (CAS) YR T RIZEFLA Y ScanSAR TAER, B FRTH T DENGER
KRR ST, MeAh, HAS, LULES], RP Wi EERARYE L bR R & 4F T SAR A, #—4
P T Xt ORI BRI 5 RN FH o

FEPLER SAR RGEJ7 T, $EEAE WHLECE TTANL L SAR 240 (HIPLEL SAR R40) fig
B ARHE SR A S X M AR R, (5 BB R T R, 16 G THReE aFEmpss . A
Bf, HLE SAR RGLABUETE 2K SAR RGE LW HIHAT— RINISENBEIL B, RAFEE
AN TR SAR REMA L. HER FEONEZIPLE SAR REA DLR JF A1 E-SAR,
FEBAHEHA IS (JPL) B UAVSAR R4t, U ERGCEAEZGI 2] T 5Ly
Mo HAET, €E., fEE, EEGLEEYC I TR 0.1m 43 B InSAR 5 R
i, EWNH T EZESERTE R . ERREB TR R E 00 2 B B R A
il 0 3% = 1 B 2 B B 2 b T3 SAR M R %48 (CASMSAR ), BEAZSCEL 1 : 5000 3|
1 : 50000 HLf RUMZ:

ARk, ML SAR MR RGBT IRHUL R lad A LA AR RS SR R AR

ors

—‘ KCHPCH.indd 73 :‘|\|/ 2018/12/14/ 2T 09:05:34 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

SEERT AL S ) [A]A  a )  HER AR, MR SAR BUIR FR G AR 1 5 B% TN RS E g
iR E 0.0mm, 4T, EPR RN EERHIE SAR REEH B DS A FIHEA 1) 1BIS-1L
FIRTHAL. Bt CAMMA 38 A B9 GPRI M E A TS, ENSMRZE B
Mo DM X e R Xt . BRI . vk S5 T WA s .

(3) #OtHE (LIDAR) HiAR

WOLE IR ( Light Detection And Ranging, LiDAR) SET = AR R R A —
BRI AR . MRS TS 3O B BORTR, AR T A RO IR L ML EOETE
KL FEBOCE AR B0 T A . Hp, HLER LIDAR R 40 KB AL B AR R SR
B, BT AR B kG 55 il TE A AL R R IR AL A . R4 LIDAR R4
T REGEDR B A B IRk T 8 i S S 5 S, R AR SR A S iy
SETIPGH A, LT LIDAR R ZALE . 42K LiDAR R4, REARHCE M H b =
KEEE . i 2R U g, 8 T octkast . S E A4 . AL#k LiDAR B islT
B LIRS AT, XI5 G e B W R SR, R RN | M
HPKFEAFSE . MO BT A A | KA FNAS A it | Vg 1 e B SRS

Fopr 9ALEL LIDAR 45 EZOR AT Leica, Riegl, Optech [ Trimble 45 JLA~ A BIE i
B, f13E Leica ALS70. ALS80-CM. ALS80-HP & ALS80-HA %5 Z7%1); Riegl 2\l i 4E 15
FLFEHLER S b RS sl R S0 T & Gk, E4A BEE LMS 251 =FFH . VQ 251
FiF- G A TS5 Optech 24 FIE R BRI IINLE T G A R Z —, EEkdA =fr 6
i217; Trimble t1& & T4LHG AX80, AX60 K AX60i ZEZFRISHLEL LIDAR B4 .

B0 E IR R R 5 OGS 7S MBS AR B & AR 43 [ERBOGEAR (1
A, FRRDEEDIR, . RACREOC A L, ORISR RO A R
R, BOLTHAE R 2B B A AR G55, 8o8E . RS
R, RBORTE R R AR ARBOERR I EDR,, EN A RIIMEMN TR, A RO RS
() 2B SRR A 2 s R K R S A B R O TR A g, JefR & T 2 F
BEECERS. Hh, SEENREREOCTE RHR B F e i, iR &
RIOCHEIRRGAE: B AN ICESat TR FAYBEOGIN R GLAS, 222 FH -0 Hh BRI A
UKEE IR RSO0 . B Y | R . KR R s EREE ORI R
LOLA, FEHFHABkFmML:, 2670 BkFm =gk EG, tREES—5 8
BRI ABOETE S BiiT 2018 4R R 5T ICESat—2 TR 4438 Se sk R OGN = R 45
ATLAS, R AR K228 A 2 A 42 A48 B8 1 A T 5080 5 T3 2025 41 & 5 ) 4 BR i 72
RS LIST, S S L — ST AR S i R R BOE TR A RS, SubFEIE, A
FARWAER LA LR, AT H BRI CE-1 #OotE . CE-2 ot i & CE-3
WOCHUR B R4

T 43 LiDAR M E RS, EAMS KEFSEHLA 52 "I ARk i KA, BFdil HH—

o074

—‘ KCHPCH.indd 74 :‘|\|/ 2018/12/14/ 2T 09:05:35 ’7




| T T —&— (T

THERSE

A B 440 LIDAR &40, . 1G1 A Bl A %I & 1 StreetMapper 360 48, HI&E K
Optech A ) Lynx Mobile Mapper 24t . BHbF] Riegl /A FIH) VMX 450 245, 3[H Trimble
N AR MX8 245, & [H Applanix 23 7] f) LandMark &40, 75 22 /) Roamer R 40, fuf ~% fY
Tele Atlas %5, H 4% TopCon 237 [ 1P-S2 %5 . ¥i[H MDL 3 ) #J DynaScan 2454,
K R ERR LIDAR REWFR 5 R RILR, IF456 ENARS KN IR, T 20 tit2
90 AEACH R I IR 5 F R JE 3k LIDAR R4, CAG2milE 5 R, i, IhARH
RAFFNRDOFR GO T LB E BoRE S =R RS B Rt 5ROk
GVEWHR T 488 R AL RS0 3DRMS R 48 ; 4578 (5 BH AR B A BRA "B A4 T
RO MMS 245, 2011 4F, HXIeMBEL 5, PEMSEAFTERE . 5 HEImERE
R A LRI 19 1 B S2 A A B 4248 LiIDAR R4 (3ot p
H RS SSW-MMTS ) HATtHE AR,

T, EPNAN R COR T = dE RO AR = A, — R0 ARGk T
FEE SN, U = 4B A A 7 T R EEA H A+ Leica AF] . B[ Faro AF] . L
H Riegl 24 7). MME K Optech 24, 5[ Trimble A 7 . [ Callidus A7, [ Z+F 2>
Al KFNE Maptek 24 F] . HAS Topeon 2w, BATHME TR EEE . WEREE . A
TR AR AR EE AN AU = RO R . TERI, A 7 R A R O
2 dentdbRER S (U-Am) . BB = . RIGREEEH (Scanlaser ) . M B4 7
( Stonex X300 ) 4,

VTAESR, $53% T LiDAR fZJEEYJC AN LIDAR R4t 8] 7 ik R, 54 TN
PLEAR ISR W T 5K, DR BRE M R Gy H S S Mz, JoAML LiDAR &
SRR R TR L, EPR BRI RERGUN AR T REZRG T, W Riegl
I8 FE KBNS NEW RIEGL RiCOPTER Jo AML LiDAR £ 4t; %[ YellowScan 23 6] F
2015 A TP T A iR —1 b Call-in-one ) LiDAR Uil 54, of Lg%
BAEHER S FE R TN L. FEEPN, JTEANL LiIDAR HiAR K & R4 T FHProKF, ZFh
RS JE ML LIDAR RGC &4 A, ndb s fer gt - RHEA IR A R 0L T A
VLRSS (Li-Air) . J63F B B8 T FLAE SPAN-IGM-S1 =i L4 5 500
RGEHTCANL LIDAR RG0SR sLERHE A R TR Al 5 BRI 2 22 3 5 B TR
FA S M IE AN TL (UAV) RG0. dbat- BB A PR F S5+ A 1EW
Dragon50 T A ETHHLRSE . CTE L AMHOFE SRS (ZFWT-IR-E3) | Jbai &5k}
HA RS F] 2014 42 iU & 1Y Scanlook £41 . ScanLook V/F/R R AR HEHOGE 1L R
545

(4) RETDA

“Kep—5" TEBRL RN DEN PR, (23R E S — WL Hm i ks 1A,
HEH BRI IR IC T R S AR 125 T EE B R M IR (20m SR ) podgl, K4

075

—‘ KCHPCH.indd 75 :‘|\|/ 2018/12/14/ 2T 09:05:35 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

— 5" TERAKHFE A, POl EE 5S00km. Ye2AAHLALEE Sm LMCCD ( Line—Matrix
CCD) AHHL. 2m (54> HERAAHLAT 10m ZCIEAHPL, Mo ifi 5 55 98 2 350 60km, 01 2 F
2010 4F 8 H 24 HMIh &S, 02 £ F 2012455 H 6 HZh &4, 20154E 10 A 26 H 03 £
B RS Bt =BRAMEEE, ERSiPRERL . ME 2017442 1, “Re—5" %
BAERA VG E T RO IS 81.2%, &EEERIE 99.9%, W ENIMGEH AL T K
MISTIRSEAR . R PERMZOGIERAG, EHIB RG] | 8 EREE kA5 T ERIER

o E S TR R R TREARE S, WRTETG . AN . STsE S
M A S A BR AL S b AR AL B ARG 2 . K% TR ST CAST2000
INTR S-S50t 2 e — IR, 78 1000 Tre 240/ TR, BT 5 AL,
19 MR REEIE . 3 B RS . 2 G IEA GPS #2tleE, EHA T EEE . I
Re R /N DA, AR 8 T DR E RN 50% . A Ak S AAHBLR 3R
SE AR 0 LMCCD AHAL, @57 T HA TR SR Bdnil . B ab i k=
A S 0 R AE TR TE A8 I L T R

TE G s U E A7 7 1, 3R LT LMCCD SRR ARPL L S8 e b f £ 1)
A& EFP JEAVA 2R, JET LMCCD 482 th — Ml S T AHPLAERbR  ,  RBA SUff
T2 v PR SRR B i I MR T R e A0, HORS AR T =2/ CCD {8 hr e
MLER . NEA PSSR, FEARICEST 600 25 B x 100 28 BB B bk,
SE WAL S B e Sbr 2 . X T 2 )58 EFP (Equivalent Frame Photo ) YGRS 25,
BRAL4E EFP JE S 22 ThBEAN, WAdh EFP & =k P22 | AN M oc KRR 22
AMEETIRE. EFP & = ZOtHk T 25, il LUHT PSS S IXGUAR I R B B — 8 oG
B, $em T DA R, AT RIIIRZAME AR, PTDAZER KRR LI
PRSI 2R G T IR 25 6 8 AR BE 520 s IR A AR 22 BOERR, AR RR iR T TR
S R A MOE S SO AR R R B T2, AT RS, Wkl “R4e—57 T2
SARTCHI T ) 5 25 R A R 78 [ P9 AN B — i i b TR BRI A, A DN A7 i LA
Hi TR SR RSN GPS W&, N RIS 550 A, IR s, PR Rk ES
FHIY . AECHTE T2 Ab8irp, MU S 39S 5003, (OSVE b IRAS A sSSP PATE B . 2840
RI TSNS = RS RIS, 01 BLICHu T A A e RS P 10.3m, &f
5.7m, 02 BENAGES 01 2, FIHE NSN3 AT P15 A5 2 03 2 (ks
FIE 7.2m, AR 2.6m 0,

TS “RE—5" STASAR B e O AR, JF R AP S S5 e bs TR, 78
BT S KA R EbRY , SEFRPA S B A S0 s B0, S0 T AR S A A Xt
FRATERR, T T 40P MTF AR

N T RGO SR AU, — S AT TS P Y SR £
FhZSPPAN ik L T [ —Z 5 Al — b X ) R 8 —5 =R I = 2R M 2o i s (5 80

076

—‘ KCHPCH.indd 76 :‘|\|/ 2018/12/14/ 2T 09:05:36 ’7




| T T —&— (T

THERSE

SZERF I 03 B AR A FEL T 01 A 02 . BKuA%% 2 SRS T R IE 3K ek BCRME T
B-G AT R R RBR s B 07 . BN T SERESE T A A IT DEM B4R i K
— SN B TR . B DY SIS T R R AR B T I R IR . KK
TR “RE—5" MARMTATE 2R sk T T “Re—5" DA=LKKE
CCD M8 FRAR X IR 221K 1 © 5 EEAREER “REe—57 ZGEMILIRE T —f A
OGN R RO A o T ERBERI IR 1A TEMTT “Re—27
S AERRRE ) WSS ARG T A HPF. Mod. HIS A% PanSharp JLFE B2 (% il
BHEE “Re—5" M hrRe2zES . MESAHA “Re—57 RBRENEE
Fr B AT T A AR A, PP S5 R R SR SR 93.50%, Kappa RELGAH]
0.92 %1, “KR—7" AL A E - HE A b R 3R TR

(5) WIR=5 1A

BEUR = TR R T EEE R & et A 2 TR . X AT 2012
1A 9 HESE, #BETMHEFML, 8 —5 a3 2.0m B IEM A TDI CCD
AHL. P& HBTR R 3.6m FRTALAS L4 (0 TDI CCD AHHL. — & HBIf 23 #E% 5.8m Y 1E
MEIGEMNL. T =5 TR DK 2L RUCHRBOI IR 2018 . 20580
K BhEds , I Bk Fa IR Es 84 B LA A b X SEILCAE R 56, FE T e I 1A
R DL R R AR S . IR = ARG U RS, VAT T R B T LAk
F) 10m, EFREECHEETLIAR] 6m, #ZE 20154F 10 7 20 H, WHE =5 TEENZ4iE
171380 K, REUSIRE MR 6689 H, Jtnddls B 1006TB, S35 173 J1 5t FKE
VA IR BOE 351K 1166 J5 km®, TSI [ 55 P4 fifi b ]+ T AR 98.47% WA AR w5 . 4FR
TUL PR N A 00 55 0T B 7073 5 km®, A RO 35 R 14% (A %0 55 5% 8 60.39%,
R, O R s, BRI B0 5580 20.5%, JCEMAMERFEN9.7%, M
AR 56 %R 60.6%, AR RHE 553K 24.4%, KIFEINARE 7584 68%, FEik
MABCESZ TN 3.2%) . BT, =PEE =552 TEC YA FEZKHEHE, 2016
WEERHRIE =5 02 2, STHHPRIE =54 T EHAMETT, JF—2 3850 R
DA

BT IR SR = T ARSI, R =5 TR 2 EET IESRFE S e #
TSR B B E IR S b & A . S EECE IR SR TU 43 HER R 2m, BB MLt
WA G AR [FIR, 2EECFIESSAR R B R E N R e . ERe . iR
I ATBCTFIESHAR, Cse Tk E i E A 960 £ 77 km® (I 2E T, JFRER
FRE UL X S T KR, A EAE R AR PR S bR R RS A L, B
T (A 25 (] BRI () 0B, XX PR, 0T A R A SO R R T R A A AR
o A BT IE SR AR BT A AR S T R ] R4 TR ST R 42 ) TR
fo. g5 teA = Bbw, ol LA R E R T ST AR S A ST IE S 2808 750K, F+

orz

—‘ KCHPCH.indd 77 :‘|\|/ 2018/12/14/ 2T 09:05:36 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

M. HH R MO SRR A . HOTEAER AN . K ORI . R S
i PR BB SR TURAR 2 T T2 N o 4 BT R AR R R R TR R 2R AT S A T AT
FATM X E AN A HER TR MR, [FRhE A SRR R AR, A R TiE
JESUARTE X B4R L 55K, R T AP RIeR

] 5 0 2 1 B A L e AR 22 1 FH s ( DR Rty ) SHZSERE T IR =5 2m R
S EROIESHAREMEIE, JFCMHTE L S0, MokSESi, TS E A
FAEFRE LIGEE = 5 F R, 456K RaSRITLESRMGEG, e
i A [E A Bl b ] T AR A EERAERT AR T 2012 4 6 H—2014 4% 12 1, #3 HuIX A
T T R RS XEOCE B RS IERAIE BE . A0, Bk,
GO HERIA S 2.0m; R EGSARIEW, G, S5 HA RSB, Ba%E
BT R X S AR A B . TR P G s X 4 T A . R PO SR S
7 s, 7ESF R4 [ FU (0 E S AR TR i IR, B 5 22 R J i A 1
HATC 2 E i . SRR . K RIS 400k A BN . eAh,
PREPUORICEAEIE SR ARSAE 2, AT R =5 2m S HER 2 E R
CIESHAR EIEATHE) R, IR IR =5 MG e LR G LH “—F—F 5",
DA RS I AR A B

ST A M GRS TR RN, AR R R ST T R ISR .
Dong %5 N\ 43Hr T 28 Ff AR b DX 3 fef 98 0 =5 S50 R B ) L 4805 15 RN 5507 v R A B ) 7
e U NS GEA EIR =5 LR AR AR X SR A5 0 Sy A BT 17 A R e R R T
[, AR =5 DA TH E AR TEW, Hd, Yao AR TR =5 2685
15 0 15 EHRAS I T DX S v 9 Pt R AR B L Lin NG S WIR =S Ak
M B IO 7 A )

2. I

(1) AT A P T2 i - 25

et TREAZ I ER RS, GRS IRERIGER A B X M PR i, 0%
WAL AS AR S A 2RI T 45 1 B 2B IR . RALDE, FIFDE S TR AR T
TeE I — BRI TR B R Bbr. BERELRIE =5 . REe—5 RN
Z WA ESrRNE PREAERIETT, DLEASKERFEN &5 TR RS, R
RO ET ASAG BT R R B, R R &t . FERi AR LA 2R
G5 —FLAE I RS B bR B AR BRHE LS, i iR Y i 1 2 R S it s v ) —
T BRGS0 X TR A R A7 1 22 b BRI S 2 Pl 7 T LA B 3, O
TERZ R T HEN I E S Tk AEFRE VTR TR, BFE T 2T RPC BLAY
1 X IR 22 53, HBTIN BT SPOTS-HRS SEARG AT DLSZELE R A4 i o,
LR 2 12 50000 10 UK BE AU BR . Groecki 25 ACKF 3T RFM A58 ) [X duk /0 SF- 22 FH T

ors

—‘ KCHPCH.indd 78 :‘|\|/ 2018/12/14/ 2T 09:05:37 ’7




| T T —&— (T

IKONOS-2 [ JU b3, ZEAA T ANFEHLSAE RIS T Im B OAORTBE, JFE S Kt
(53 BT TE S A 35 bR AR LE ™ s UG LT RS T NS e . B IR B DR K &R
(R TUART 5825 5 AR TR JE— 2 P ARG R, 22BN TUAR S AR R e, M T 3
TP WA BHUE ) R K AR X - 25858, FE/ Dl s A T e
T RGN AR RREART- 25, TESE R P S5 AR A1 57 2 ] 4 A PR S5 56 R AR 2R 4%
. MWHSGEAR RPC BRI &, fEXHESHESEEAN T, ARG T
KA BRI 22, AL, DR SN TR S QN EE T 22 S ik
77 —EmrgE

SR, BNRIRUL, YRATIG TR RGO 25 A P — R X A B A5 0 /N A T
I HAET- 2238 R A 5 AE DU DX P N T A 00 A2 — 7 2% A 19 e T 2 ) SR DRAE T LT RG E
FETRT FE G XIGREE 2 A BRIE A BV, 33/ IS DX B s il o i) F- 22 40 387
BTV R | BRI AR EIME LI L BER, RRRRE XS AMBUR X . A SRS
M TCNKIRES, AT EE T I . B, DRI . o il 7 A4l /&1 T2
B GEAR 0 T 2B G Ak KR

S 1A DO £ 0 v ol VA ST T BRSNS 5 VAN S R o
ST ESRINAR RGU IR, ST T AT AL R S 0 R 1 P A8 2R G815 25 M A
R, P T AR RGUIRZETETCRE H 5 T X 7 25 1522 BAUMERT, MBSO R Sk A T8
P T 22 JUDRE BE R AL T O s Gy T B6F Jmy o i 2 0C 2R 1 B RORASE DX Sl ) 1 s i
GO 22 RRAESIBR 7k, SEBL T AR KRR X 38 9 it e S AR B (R 2 S B R T L ks
BE . AR B T B ARAE 2 S AT AR R RASE DX ol 19X - 22 ik 30 R A S 43 A G B
AR, BT = HAT H 3 AU R TR AR Dl 0 - 25 A AR AE TR
FHO5 T, BRI 24000 Ay IR =5 TR =R Sm ARG, A T — ko o5 4 [ Y X )
W, JEFETCES S LBl T Rk . TSR (R P 2240 B, AR LA (v B AT 25110
15Sm $THE 4m, AHAPEA UM PHER R B PR 3R, N SE R 1 H A bR _E SR R 1Y
DRGSR X2 TR, BERTT A 32 TEMGTCE RIS T il EReE
FKGE

AL H,  HRT—F G2 TR AR BRI T 22 A SC S FOC R E R T A
B B TR E g5 3w A E BB R B . W7 B0 B D A A T A
SR ZIESBHAE, KR 22 5 BAGE 0 SR RG22 50K, BT X 4% 2825 1]
FEBWEE A SRS, RIS AN, i mRE A 2R, IR
5 BEHE R RE, 2E— A2 025 JE B R I . BRI NS . OWOEI
B B B DRI - 225K s @ SAR #2158 . TANUEAR 5642 B A7
ZEHAR ;. QTR K55 Z WA U e TR BRI R KR 25 AR, @R
VOGN PR 5 2 AR BLIB B A LT AR AS R o 38 A 2205 255 [B) 4 2 45000 1 e b B 10 61

o079

—‘ KCHPCH.indd 79 :‘|\|/ 2018/12/14/ 2T 09:05:37 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

ZEAE IR AT DUR RS BB, WOKRAME, 2B E, £ 6 Y A B b 2
() A R, Sl Bk B A Ok R s B 5 A1 I el 45— 2R 91 S e AR 25 et

(2) Bahi &

0L GPS/ EHE AL (IMU ) / SO / Y6 # ML/ B sh & — 1R i 55 — R shill
HARRENRE. FABINERGE SHE BN R R, ELLT = A Jr e
TEEAR . On] EAERI =25 5 0 = T PR RGBT RSE ( Digital Reality ) #3455
QBTG B LR FREAREBITTANL ., ML ATy 26 3 OMFEZS (4L
AR AR H 2o 25 () B — S AGR IR A S AR RO R s s i 2 Ak .

S g LAl s ok R sORTR, = 4R shill i R HAT Bl R AR . =4
BMREARME . AR, (A ESIE KRR HiRE SR 2 S RGMA RS, IEHE A
ZRYFTEEGE . RSSO R RS AOR TE Rk Ak, ERRESEE S
T2 2016 AFINAL T point cloud processing TAFZITEZ I IR WITE . T FETE =4k
B R A STy TR ) S R AU . (DEES TS = 1l AR = A oe A R 51 S
SCFATAR DT, BEAE T TB U 7 A — S B R LR s QRN T 2. 20
Fi S i SE— Bt A SR A TR, AR TR RIECHEIR 22 1G58, R T RIS
BRI AR R R, A SR . Mt REmmtis 7 OB TRG
B SUHRY 2 KRB = 4538015 =4 BARZURAGIRIO s, fifRde 7 B — 4338 RURE Mk LA i
PRRUR B BRG, B0 T/NUE BbR, Rogi HbR. B8 HARRBU s B v mRg s .
FIRBRIE R T ) SR S AR 50, B E BRI e e St v O 2016 —
2020 FEREEHIFE T M2 —.

BEE A . SRR LR, SRS A SRR U —F S (Bsh%
W) RERARZEL . A RS MG MU A, N B
PL GPSAMU/ AR Ry F 578 R AR IREGR A5 0 ;. MU /06 SLAM. (Simultaneous Location
and Mapping ), —ZER5 2N & FILIZRIL ( Reality Capture ) HAFSCREERE N . HUTREE,
NI, Hi 2238 Reality Capture 285K . 2U7FISE ( DigitalReality ) P SERS BB
T SO A SRR AR 9

(3) =4k GIS

FAVANEE A 23 2 2400 = HEsrARzs 0], SR =4E0bR (X, Y, Z2) RSy zs B
B SRSEAL, R b OCIHERIA S R MER =4k GIS T4 BCF IR e 2
M5 BREBE B2 —, FECENEIIEIE Y . DA - 315 R4 S RS 1 1 L — 2 254k
W A AR IR SRR R Y G R T S ISR R R R
NEF” BRA% T 2015 4B E ZRHEHEL A, MOCHUR “AERHIE . BOR TN IR A 2]
PRETSEAKUE" (AU Rz 5 2B RS ) .

R T A RUR R = Ak A TR g oA R S L BB AT RE D, I R b R A R 412

as0

—‘ KCHPCH.indd 80 :‘|\|/ 2018/12/14/ 2T 09:05:38 ’7




| T T —&— (T

OGC( Open Geospatial Consortium ) 7£ 2012 4F &A1) CityGML2.0 B&fili |-, TEAZEFAHEDE 3.0
RRAS AR SCAIT S, s JLAT . SMULRIE SR Z2 401 R IR . SR, 2014 4R IEAk
Aii 12 NS (AR RERE IndoorGML1.0. FRIEWARARIS 2 1 & N Z4EALEF BAR IR
B BN R E AR S5 1 R N P AR R G R AR E SR E A A
FElE TAE, fRiE T =4 GIS AU AR M K R AR .

BRI ST 2 R HOHOR , TECAT =4k GIS BoRAYHEERN I, AR T
BGIS, SE GIS A4 07 B b P A8 I AT 7 7% . AHLYIR G i —Jo it e B R RY
o3 E B RGBT BT RTIT >, IR SI0K = 4E GIS 4 R S X 2R X 4
], 2] TE S RERIT N SRS E AT — AL RO B2, I B e R B
Wl SR S AP AR AT BIAL, DU PR REAY 22 RURE w85 4 B2 K S5 74T -5 P ) T AL 2507
THT U L B R

(4) PR

1o AR A G P Y R AR AR B, RS2 LE S 2R ks
JFuthng . HPIXTRZ LA, FTBOtEIGRINEBA RS, 1585 PR
FUGIT R, AZRIZS AR L JUATHRRER R A S 2 R . DRI, T ) X R B4 7
BT IR BN F /3 R I WOk s B, WSRO B ATEAT 22 R oy
HIGRES) . LIRGARIEIX G, BURSBIBFS0 b 22 JUBE S RISk i B = 4y
HIBHRAL G B et ) SRR R, R AT A U P A Bk AN
A7 SCR RS AT A 2 R N OGTE . FEXT AT B, AT A A X
fil A AR e 2 AR e 7 R E AU I Bk At . AL, LR FIHIZ A UE R
XTGBT R T BB A 5C

BRiczoh, WAEER B JORuE BRBEREENLY . SRS ITESIA
B B 4 PR IBIAR ISR P SIS, R ZUR . S A R R R 4 B
PR PEMRAE BRI T 2 — 0 SR, L0A R R R 5 PR o R
G, RS ARILE, A4 TREESWIFEIET . ZAREEIT T, 75 0% 250
PO MEZ ,  H SO T 1] X G AR ARSI B A BIE ST, A R 225 A 4 A AL ARG I 4 2
FABETE . Besh, JUMTECHE . SEIRZES: | R MEE . BIRS 2257 58 X 20 B i e e 158
TG LA T AR R, G E A B 3okl 0 AR b g ok e R 3 p e 7, (A 3 —
EESEE

OB EIETEShAS R W, b 0 B AR S 5 7 5 A LA BR AP A I S B AR
“ERIC - XR - Abs - 557 BRUOCHGE BRI, AlRE R R A B & BRAR (R U 45 R Al T
ZHI ORI R M RS BAT, s & BAnE . sy KA RS |
TR LM P BRI SR BT T B A R o R, HRE AT
Bl > (TR — b R R

7514

—‘ KCHPCH.indd 81 :‘|\|/ 2018/12/14/ 2T 09:05:38 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

os2

—‘ KCHPCH.indd 82

HEAh, Bl R o AR R R A F s, BRI A B L R RIS A
BBEN RS, HTEPs B8 T 2N ETNAENEBRER SFERIZHAS, HEN
WP G I T T ST AR XL

() FRhiR

BRI ZAE A 2 E T HE R E AR 211 TR S #R Bl
H@E” M, | 1956 4ELCk, gt A EIZ Sl I . B e
BFBEEE N T 2w e AR Sk AR PE( Bt . skAH M Be L . ZRMERERE 155 L 5K - )
Bz, FROIEBNFEL . Bt 2R EEAA BRI R, B @R
HEAR” “HIEIEEN" 2 DARL; P4 BRI SR A 5 E R R
ge” B SRR 3 A EARBIRL L2 A A s L D TR 4l b At -2
PR YA gl i Sl b [ ) 1 2 5 M A B TR 2 A AL
WA MR SEART WL ERRR s . ROUK 218 B B TR 2B T 2012 4E %
A EEA IR AR I G e ERA, P T AA TR TR
FE AT, RS WA IS 5 R B R GRS A b A7 A0 ] S 22 b 3
FRJRE AR ERH E RN I SRR

PURG 2830 K 2% T 1978 AR sz i 5 18 IR Ll (1996 AEHF #B &l H sk 5% 5
g TR ) 5 1985 4F T TR A 1 A5 2001 4R 2B 22 S EOR — 2%
2R AN O as K 2 505 TR . Bl S E, s 22 5 G E T
3 AR ) 5 2002 B HBIRAE R R GELll (2012 ZF Ll B sk R T4 k1
PG BB L ), 2004 4R35 7 3 BRE SHR Lol 78 RS R 2 25 25 R E K
“211 TFE” 5 R 985" L ERMIHF 6 BB AR, “PE A E R LR E
(%) FES5%F 2011 10" PUEAS@E M E A 0 E2E S 5258 1)1 H A
—PERE, 2012 4F, EERBEMUERE T kg s B g 2 s WE R EAR” EE M
FERA I TR, 2013 4FRMERE . Ml ks B L2 E B AR HHE
BIHT AT BA

HRE R 2 2003 AR TS s i i i A, 2012 AR ETT SO R S HEOR AR
Llr, R R HERRL R S5 B EEBE AT 5 A — R MR S TR 4
PR SHAR . AYES TR, Y, =E5A 3 M A A F R R
MR GEIR SR TR . AR SEARMAYEE TR, Wi 13 4 HFRHE A S 15
A TREERMI A BRI S (5 B L R E S TR MR R A S P
BT, Bl 5k, WHEAEER, G 55850, ZeF R TR,
EVE RS AYEF TR YA A0 IR 08 A SR . it TR M E
TG B TR DL S T . b R A B K] 2 S b B R G B E A

$ 2018/12/14/ 2T 09:05:39 ’7




| T T —&— (T

THERSE

“211 TAR” A 985 TAE” B, EA BRI 515 BHARE R E SR 7S
P PRAN R M = 5 0 TR 2 SR R L M TR S AR R TR 2 A AT,
FRb A ORI B RS | A U R E R A e A A S
B, TEACSREEYIT R A | R S AR TRRARBE bR
5 .

B RS B 5 B R IR T 1950 AR A =S R BUR i FIE 2 A 1970 4
B B SR R B, 2 [ N B T R 7 A S R i 22—, RS
A BRI M e R A BB ) MBS ST AL
Mo UTAESR, T RURATH ] e BRAR AL S DR AT R R R R TOR, R R RAT B
RO BRI . BORBOCH N AR, BT AARRES 32, JERBIFTE R I I
L, TERRAISE . MRS, AARESR AR O AR T R . H R H T
BCEAT TR 5 0 E 2 N 22 st PGS SR RS s (S EZN i E 55 T A
M2z F A VTR N2 TREGE LA ) | VLR LS B EORTE A0 s (500
Al PR S bl ) R E SR I O TR S AR AL, AR E 5K 2011 TR R R R
TS BRI QT PO R Sh S M S 1 i B iR R 55 (5 Rk Bt B 5
ORI ), A @B AR BT 5 AL AR -E QT AT AN BRA Al = b1 ) 1 Jo
HAETREHTHIBA

T EI R AP B R 2 RS BAT R R Z A BHER S TERT SR . JmAEk, B
FEBEHS I it 5 12 I BT A R AR B TR L X UL AR P A [ i 2 b R A S o A
SCEGASERS CUNMAT R DB | ORGHEM A B 2 YR S R A S T R, AR ORBIR B MY
SEHEARAL B A S REAL, R SN EE R TAR P R XA EE HAR, LR
SRR UTE | IR B A S L /B REALALBE | R P R A B AR A M I Y
SEREE ML ERVITENE, 76 BT AUR B | 5 AL AR s 1 S 14
1 B AR AR AT AL P BE A BRI, R ST RIER . AL IRAR S B I 5 2
Mz Z R B S I 7SS BRSO ], RERREE H AR ANE R H AR A5
B, VI ROT AR T SRR GO IS, BT T E EARCR, 3R EHT
RN 0 5 e R T BRRAE I

UTLEAEN , BIFSE R AR BRI 58 AT T R RS TR 7 T AU T e T4
FLZS LR B I e 5 e ST T, A KRR /D / JC4 il XIS 25 B | T2 A B
FREE I BITCE TR B HE AL . 2 IRE B BRI R O DU | B A
SR AL B BRI AL P . 2 HALE WL Z AR DU RCR R | 5T W07 Y 80K
JEHANSCILAD . ORI BB A CPU/GPU itk RERIE i 0T
A BRAETT TR R SRR DT TS FIOCHE BRI K, HE— 20 5838 i 0 WO~ R Ak B )
PR EEITEFIRORIE 2R, REUMR T 2208 TR 28 BRI 5 DI - 22 (A 438 S A

os3

—‘ KCHPCH.indd 83 :‘|\|/ 2018/12/14/ 2T 09:05:39 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

K BB LA SRS W, e — i T Rl TR, A
SRR L b P I LN S £ A ORI AR S At B A T R A R R . AR R
BB ey T, 254 EVIE WA B shAs b B 7 R ER, 7 5 o0 B R GE
BGEARE A sh—2F A SRR B oY . 3Tl AR AR B T oT , 2R Y
F 2h—21 I 028 LA TN R A HE S e D R B 1 IR B 2 ) 1 30 B oy S 46 J T JR T T 4L
TAE. FEFRAT BT EA AR AR vk . A . VR A kAt -, 2T A
sh—2F A S ARG AR HESE . 76 A LR TR A T i, BT R b R R ek
H1IX 1Y InSAR DEM Ji i, RIX I F LA InSAR Wil 250798, UG T — R0 ATF5E R
TERXSEH AR BRI 3R 1, & T HA B BRI InSAR JEAS WA /F ( GDEMSI ),
A BT B A R L A TSR, HA InSAR Zb#, 254> InSAR AbFE, i}
[ 7% InSAR AbFRZETNRE, F424E DEM. DOM. VFHIEAR MR BiHEarat i, %
BAEXT InSAR AL PRI AR A0 — B CHEF R, WRARRE O . JLZRAhIT . MBS, 1y
BT RIFRfRR T

= [EHMSMIESEERE R L 5 B

bR, AR R RAREAR . ERXEEEA . TAYLEEE A ET DCPS/
IMU 415 R R B e SR - A shik 7 8 RE LB A PREORTE R N AMIRZE I 1 IR
M XFLCERR A S-S Eh s, ARl i EEERBE LT LA

B, Uit 2 Y AR A B — Al . — Rl B R s A B S T oS R, R
FH3E P51 R G A B Ml i Z IR S R AR L Db MR IR 8 . OIS =
s, FTH T Senin A A 28 BY 18 B R A [F) L D B AT AL B 2 Gt . TR, 220
Z V- 5 BE Rl BRI K R AR RS A RIS ENREE (A2 B8 +LiDAR [ =8k )
DA i F bR it 00 AT S FE SV O T RE . FAT, [ N 22 50 Sl A BHK - B 2238
2 [ PRATH .

B, BTHZ CCD ZERE . 48 SR MR 2 R i s A B AR e ik . M A%
GUEAR TR HA AR R R IR, 2R G R — RITF & LI E % CCD LF %
BT DL BRI 24 A0 B R AP R R AR A5 07 3, AN RE RS S 1052 3t S 1o i ) — 4
P, i HLat SR e 1 POS RE A7 HOR RO EAT KT H 14  BLAE B A Z 4l 2 B (5
B O TR BRI TSU [FI, AR R A R R R RS 2
ISR A ShICHE . 2 A R RIS XM P22 . MU 4k DSM A S, — 44K
TR N S PR T AR | R, AR E PR

=, Bnab M A S, BREfk. SEPRRRFEL, REREEEG R,
RS REALILE 5 AT ARG, AT s B R s R B L / 25 vh = A i

o8t

—‘ KCHPCH.indd 84 :‘|\|/ 2018/12/14/ 2T 09:05:40 ’7




| T T —&— (T

DSM/DEM #25¢, DOM f R H AR S i Un| S5k il s g e . FIHIZ M 21551
P DR BED Bl T My i e S AR A Il | 25 S TR LSS 5 A AT IR B RSS2 1 JE 15
R BEVCRAC . ) V2 RN T 20 B2 2 WAL B S I b B 22 55218, AR F s ik b AR X
BRI SR TR . BRI =B R . AN, X IRE B DL B 2 A8 R B (LA
AR BB ) EE A MERLITR R RE.

S0, AZEAROT SRR, B TR g2 e, 4R
I AR T EOR. (BRI N T3 A s, R A sha) 2, s B s
B AV RIS IS ) CA O T B E STy m) R B P s R R
0 R 1 A7) A 7 PR T 5 M v HORT ) o R R R A IR R DXl v Y
H =Y R O 28 D U LS

S, BT ZEA TR R B RS RIS . R AT CPU/
GPU L4 R RN 35 T o o Rtk I 1) 2 4% CPU/GPU SERE 0 A RO AT Bl ab ¥y =X, 45
VFZ SR RAT 552 AT RE .~ i d B R TR A I EOR B, dsd
S ERRIR IR = W28 th TS IR, RERE RO e if e 18 B BE AL BRI AR, B
SRR 4B B T A T L SR ) SIS A

SN, ERASEETS 431 2 O[]0 RN S AR S Sl IR ) 2 A R S it . T,
o i NN <Y 5 I S TR W i NS 5T 5 N W, Wy o K1 KB R R VA RE 9 D
TR IO P PG J2 SCPE B Wb SRR B AT B, 3K 26 R 45 0 7E 56 PRl A= 7 vh 45 2 i
L BB IECR 2w, e T A Y AL T B ARG . W, BT
Bl MERREFHOARMN AR, BETRRRE &, TCL M 2% e TR E R S
R E A (MMT) FFFRARETHEI 2L T 2B RS

IEEAESR , IT b Sk IEZ A A A28 B A PR, a4 icHER ( Google Earth ) | fi:
45 (FaceBook ) AR ( Microsoft BING ) 5 7EE N, HEEWMAL TR T IR,
o3 [ IR B DI . 1T B e A —Jr i ok 128 5 B2t ot 5 oR%
" S BT IR SRR O AT AR TR R B — R . 53—
T, X Rl RHEARIREEA, X HUERAE BRI A R, BEAR T A
PRI Rk , TR ERITARA AL . PRt ZER AT AR ZHOR BRI ifi A 2
e SC Ry 1 R 22 B e e 55 A TRl i, SN R ), el b R i 40 52 DN i 5 1
BRI Wz ls]” BIEA S B R AR, AT PR 45 2 A 2 i R 5
B Z AR S T

P Al T BEAR B i ¢

Wt o LI B AR R SRR AR BE T AT HE LS, AR R TARE BOAMIRSS T, 5%

055

—‘ KCHPCH.indd 85 :‘|\|/ 2018/12/14/ 2T 09:05:40 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

SRR E 2T TR M BIRCR, B I 5 O BAR S st fuds «

FEMZ: DRI T, BEAE X T 24015 5 B 2R AR T, AR a8 LR
IBEIHR I TR AR . HAHT, Obod TR RERSHR AL o WIS, SAkE 40 (oLl 4 it
TR, DU TR RS R Sk o BRI ] o R A R . SR o B
AR T2 MEHEER, AR TG HE BT HIRs] . motis R
AR, WIRDGIEE B R EZATL, ARTHOCRERHE I A AT P R R . mit
)73 B AR RE S W A R I ) P 2 R RO AN RIR B, (R T W n s o0, A1
AT R RN OLHAT R I  [F, BEX R RS, R B A B —
ORI, WS, HER TR AR TR

TENLERSR I R R G A TT I, JCAMLE AR KR, DX iy S A3 1 B (s e ) e
e, HBATEAR, B RBCE RS, JFHAZ B REIE N, BT 52 HR ]
M, P CHLEEEE I B RGN TR RIETE. I, BEE /N BRI EOR A&
&, AR MALIE RIS (SAR) . HOLTEIE (LIDAR) “FHARe B i JTE AL i
URE ST, AT ZS B ie AKI  AKM TAERE D198 4 . MiJe AHLEAR s
FlAL, WM T35 I B 5 TR AR A A AR LT

TERS BN R G A ST I, Mo sl A A OB, IR 42 b ] ARS8 )
LIS, RIS 2 IR ARG, A )T X Sl A S i K v X LN o OGN A
2 R RDCEAPLAINA , RIS TR shl S 4 AaE ), (R S AERER R AL
Sl =45 S, wRERRESEFRE R PR R Rk, R TAEE R J7
i, TRLEAEA N P S s RO R . JTATARME R, AR sl e o ] DIYER 3%
Yl R R A RO [RIIE, BT AL AR R I T30, R A AR 2
PRI, A TR R R

BeAh, 23 Kt — A RE AL RS WL 0 2% BRI A R R RE (A OGTE , RIE, 2508, M
FE DL R A AEAE MANIR] 2 10 L3RR KA I B . R 1A 850 22 IR e 1)
HAMEE, R K FEEINIE TG S RER AIC S, A4 7 ST 58 A 1% 3t A UL B A
SAEHARSGE, TS VR EM T O AR SR HER . SRR 25 [ BE R 55

KA IS 0 NZE e it T p it JF ELBEE I (R AOHERS , B A e s ks
Sffsk. WZMEEGE, TR PER, RN INE SRR i TR
AZOR, ARt THORMPLE . B BRI 5 B H R AR TR TP A &, N HIYE
PR, KRR RO LU RN T A : OH WA, SR 5 B AR 27 e 1
A A BB BV E T, (RIS BEE R AR R AT, A ARAIA I S 32 S8
oy, LR ALERBEERL . @&k ik, TERF BTy RS, SRR It 1 Eofs
S HHERARIR AR N EH, WEPRTOR KRR &, A A g . @A,
BEE P i SR RV R R R, AT LSRIBGBOR R R B B 5 B, A AR5 O Kl g

os6

—‘ KCHPCH.indd 86 :‘|\|/ 2018/12/14/ 2T 09:05:41 ’7




| T T —&— (T

EAEAR R ST ERA RN . @DZTTfb. YFTRREAR R K S HIAE J1 1A
$ET1, S SR 2 IR T EW, IR BB AR

S 3k

(1] 280, 20 BANERRSEOIER SRS (1] RO (FERMARR ), 2014,39 (5)
1163-1168.

[2] Moranduzzo T, Melgani F, Mekhalfi M L, et al. Multiclass Coarse Analysis for UAV Imagery [J]. IEEE
Transactions on Geoscience and Remote Sensing, 2015, 53 (12): 6394-6406.

[3] Zhang Q, Qin R, Huang X, etal. Classification of Ultra—High Resolution Orthophotos Combined with DSM Using
a Dual Morphological Top Hat Profile [ ] ]. Remote Sensing, 2015, 7 (12): 16422-16440.

[4] Monserrat O, Crosetto M, Luzi G. A review of ground — based SAR interferometry for deformation measurement [J].
ISPRS Journal of Photogrammetry and Remote Sensing, 2014 (93 ): 40-48.

[5] Puente I, Gonzalez—Jorge H, Mart i nez—S énchez J, etal. Review of mobile mapping and surveying technologies [ J ] .
Measurement, 2013, 46 (7): 2127-2145.

(6] 5k, E¥, Wik, % “K&—%7 TRE=LM CCD A& AR M2 (1], B, 2015,
19 (2): 219-227.

(7] E5, PR —MEE2UE OB ORI s [ ], B2 5T/R, 2014, 34 (4): 17-22.

[8] EwmIL, XMEE, WA %?(EK SH R IR 2 — 5 OSBRSS SUERR ()], MZFEE, 2014,
39 (3): 10-12.

(9] w3, TfEJ), BER, % Re—STREAITERGMRITE (1], HERE SR, 2015,
17 (3): 361-368.

[10] XIE53, ofE, €, 4. ETR7EAE g a inn g s il (1] B L3RG, 2015(3)
8-12.

[11] Dong Y, Chen W, Chang H, et al. Assessment of orthoimage and DEM derived from ZY-3 stereo image in
Northeastern China [ J ] . Empire Survey Review, 2016 , 48(349): 247-257.

[12] Ni W, Sun G, Ranson K J, et al. Extraction of ground surface elevation from ZY-3 winter stereo imagery over
deciduous forested areas [ J ] . Remote Sensing of Environment, 2015 ( 159): 194-202.

[13] Yao F, Wang C, Dong D, et al. High-Resolution Mapping of Urban Surface Water Using ZY~-3 Multi-Spectral
Imagery [ J]. Remote Sensing, 2015, 7 (9): 12336-12355.

[14] Liu B, Wu H, Wang Y, et al. Main Road Extraction from ZY-3 Grayscale Imagery Based on Directional
Mathematical Morphology and VGI Prior Knowledge in Urban Areas [ J ]. Plos One , 2015, 10(9): e0138071.

[15] WuB, Tang$S, Zhu Q, etal. Geometric integration of high-resolution satellite imagery and airborne LiDAR data
for improved geopositioning accuracy in metropolitan areas [ J ] . ISPRS Journal of Photogrammetry and Remote
Sensing, 2015, 109(4): 139-151.

[16] BRil, E£3, 1x30%, & i EHROHM A BgRm g nT oL (1] ROUOCER (FERFE
JZ), 2015, 40 (9): 1163-1168.

[17] BYang, ZDong , F Liang. Automatic Registration of Large—Scale Urban Scene Point Clouds Based on Semantic
Feature Points [ J | . Isprs Journal of Photogrammetry & Remote Sensing , 2016 , 113 : 43-58.

[ 18] B Yang, Z Dong, Y Liu. 2017. Computing multiple aggregation levels and contextual features for road facilities

os7

—‘ KCHPCH.indd 87 :‘i\|/ 2018/12/14/ 2T 09:05:41 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

recognition using mobile laser scanning data [ J . Isprs Journal of Photogrammetry & Remote Sensing,2017 (126 ) :
180-194.

[19] RIK. HoHR{E QATRAL-S RE AR REDE TS [ C ] /7 2012—2013 iR~ b ety . PR 5 M PR
REALG. Junt. PEBAHARL L, 2014,

[20] JARepe. azsimimsmfs BAGREE [J]. WIRAIE, 2015, 34 (2): 129-131.

[21] Myint S W, Gober P, Brazel A, et al. Per—pixel vs. object—based classification of urban land cover extraction
using high spatial resolution imagery [ J ] . Remote sensing of environment, 2011, 115 (5): 1145-1161

[22] Zhang X, Xiao P, Feng X, et al. Hybrid region merging method for segmentation of high-resolution remote
sensing images [ ] ] . ISPRS Journal of Photogrammetry and Remote Sensing, 2014, 98 (12): 19-28.

[ 23] Witharana C, Civco D L, Meyer T H. Evaluation of data fusion and image segmentation in earth observation based
rapid mapping workflows [ J ] . ISPRS Journal of Photogrammetry and Remote Sensing, 2014, 87 (1): 1-18.

[24] YangJ, Li P, He Y. A multi-band approach to unsupervised scale parameter selection for multi-scale image
segmentation [J]. ISPRS Journal of Photogrammetry and Remote Sensing, 2014, 94 (8): 13-24.

[25] Zhong Y, Zhao J, Zhang L. A hybrid object—oriented conditional random field classification framework for high
spatial resolution remote sensing imagery J |. IEEE Transactions on Geoscience and Remote Sensing,2014,52( 11 ) :
7023-7037.

[26] WenD, Huang X, Zhang L., etal. A novel automatic change detection method for urban high—resolution remotely
sensed imagery based on multiindex scene representation [ J | . IEEE Transactions on Geoscience and Remote
Sensing, 2016, 54 (1) : 609-625.

[27] Chen G, Zhao K, Powers R. Assessment of the image misregistration effects on object—based change detection [ J ] .
ISPRS Journal of Photogrammetry and Remote Sensing, 2014, 87 (1): 19-27.

[28] Cheriyadat AM. Unsupervised feature learning for aerial scene classification [J]. IEEE Transactions on
Geoscience and Remote Sensing, 2014, 52 (1): 439-451.

[29] Zhang I, Du B, Zhang L. Saliency—guided unsupervised feature learning for scene classification [J]. IEEE
Transactions on Geoscience and Remote Sensing, 2015, 53 (4): 2175-2184.

[(30] TALZE, TAlsR, WA%E. RL—5 03 BEMRIERIAL G [1]. W2k, 2016, 45 (10): 1135-1139.

[31] 70, EMbde, Jrfok, 4. R4—'5 03 R=EM/ 200k Ao [1]. @, 2016,
20 (6): 1335-1341.

[32] Wkoh%k, 3EEMF, mM, % RE—9 ZZEMILESILTS80RE (1], We#dlk, 2016, 45 (3):
282-290.

[33] B/, skORBA, sRIEINI, 4%, 23JF DEM 4f B JCHb 45 il a7 RS ARE R (1], ez,
2016, 45 (11): 1361-1370.

[34] skHa, B, DOk, % K457 W RIESGR DR 008 CHRTITE [1] . RO (fF
BRI, 2016, 41 (5): 617-623.

BefaA: Zpbie MRE W F KA X X
weRe Rk R FEL KW

os88

KCHPCH.indd 88 2018/12/14/ 2T 09:05:42



It

FEIMBERRAAZWARERRR

I

—. 9l

W2 S R R BEOR AR R, IEL I WAL (5 AR RS, OB AA% g B Ek
HoARMES 13 P B SS A GE K, P~ 5 A B AR R TR LR Bk A 6 1Y
RAMREEE, BT T AN H 89S, ASCHRE 2015 47 RISk b [ 7 27 5
AT HE R, XL AR S B S e . BRI R AR | R R RS
PR HERME BIERIAESR A S SR . Roh I8 5 BRI M 5T | M3 BN 5 ik 555507
TET BT HAS ) LA e HEA T 4G, T AT T NSRS U HT, SCRE R % o S B
SRS K AT TR E

oL Mo P e R R B S
M P 27 5 5 B X T ) o AL 0 R SRR A5 7 T O B 4 P 1
B, AR S L R AR (02 PO RS CE BS A  BT

(—) EFSREEIRICHR

F B2 TR I TR S M R 2 i R — AN AR B A, MR SRR
G NETAE, I RS AT B RRAE S TR, MR B [ SRy
JEPE . BORIBER TRE M, IR AR B 1 S IR 1 P 5 P B AT A AR 0 T
W, AR T AR 3 SRRV SRS 1 R TR SR M. MR R s i i+ kb
HRA AR — ) RRIAE A R R B R M PR R A A, AR
EWE L AR ERNE . SO E AT, M AR S S AT

o089

W KCHPCH.indd 89 :‘t 2018/12/14/ 2T 09:05:42 (




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

1 SEu R B 3 N T ) 1B 2 = AN A DG DN S 8 A O (VA5 A i [ F o975 X
IR NSRRI 894 1 TR, KR oo G s 8, BUA
C RS — A5 BT AT e U — 5 B8 o 5 B R X B ]~ i i ™ A EE
AHESIVE, e B/ TS . MR LR | MBSO A5E 2 U™ A TR AL
AT T — R IbREPE RIS o

() fHEEZFIEICHYEH

2Rl ] 2 PR 1R 2 S RS BRGNS, R AR U I BEIE T AY [5 £
o L PR b P A A P Sl B TR A A BT DA P 1, e 22 i ] o P
Ve IBER_E 455 BORMIN K R I A T TR AR FE B0 15 1k

AR AT TR P TR, DA PR B 2 A R P A R 338 U
QRS WA G e T B 2R A X AR R B A B R i S5 R, LA
PUAARERA HL FIEAEOR B 3, MARAS Bt 1 P b P 2 [ (5 R T 280 . 45
FOMBRAR AR AE, AOr BT P~ B TR APk . 2B bR R GE R 1 3 SCRY K
JE . B A FE 2207k . ST RV E AL R A R, X SCHE . R . M ek
LGB NESDOE : U] reein a3 U b= A NG e S ES PO B QD A e S G
AEHIIRE S BonTr U5

(=) HIBERRIFIEILEST5EL

HIRAE BB AR U T M IR 2R 2 P M R 22 R R R, AR RS B R Gtk
THR RSP E R T 208 . ERE B AR BIE MO RIS R0 & 1 K S
FE RGN — SR R, A BRI ST TR R SR A1 B EOR BT RO S

FRIE SO GG AR AT SRR ST, kMR R B I A
THSRHITE, N HIFIESIITE Z 2R AT A NI B2 T VB 4G o FEICIERI B, 4211
THBEAE BRSO AR A RIS L, A T RS T AL B RSA C A, B
FAAMIE | ANFREET R RE R TE A TSR AR

25 VAR B R Z B AR Bk TR O AR, BB B RARS, S5 AN
FHAAIVGRE IS, QTR0 i FR 3R B B AU 2= [l R A A 1]
L AR D g A A R R T G, 48 2 VR A BB %
DR, BSE 2B RS L A RIS 6 4 A 5 R 2 17 Ak P i 6 R 7R
e AR M T T s 1) B 5 B 5 I OCHE R . T s © dRh T —Ah a
ISR A 14 22 J2 U i PRI, SCRERY, o T ) 28 A ) =3k (RIS —A T o i e —
PR 7 SCHL A SRR SRR RIS, R4S 2 U S I P st A 85
SN SCALES &, SCRF2 st BRI A QIR

090

—‘ KCHPCH.indd 90 :‘|\|/ 2018/12/14/ 2T 09:05:43 ’7




(M) HESHESFES

TEAZ R RBs A SRS | B R R 5k ARSI [T R 4] 2
A AL N TR AN A ME AR BT, T A R R RURHT S b 5] 45
PRSP el B AR — 2 R e b it sl 1.

JAI R T R T A A M P BT, R AL R A S M A B KL
SACEARCH A FPRAE . SRR YRR A, b P G vl B 2 AL R 55 Ml oK
1117 4 AR Y — FB LB 7 o 5 — RO AL E B IRAR L, A7 B I AT LR W 5 T
AREARRAE . (DAL B bR TE SOCR — B U 4emt =5 A8 F RS Qa8 i
K RO B TR R 4 B 7 B M 1A R LA 2 Z R R K, Al PUB i fg
s, AT Z R Rk A T

FLIEIZ R TR M PR S R, ) LA O T I 0 2 R B R
PR EL O M IR a3, AT S ) R ISR 1 RTITARA I 1 S HLE , G B 5 &
s PR A R R, MRS T E5 AR TCEESS & . TR IR Bt 3R S 43 & 1 3L e
HIH | AR RS 28 SRR IR OB 5 . LAy oD i TRRZH AW A s 5]
MRERZEFE XA TV B PERESE o TR BT BEAME S b HAS R O b, 0BT 1Tk S [T Y
KA, HRUFEIR TR PR 2 S JR ) S 4 B T s ) SC BRI

SRR SR A AR
(—) B iEHE

TEBCT M R R PR 7 TG, SR P St B P Bk 3l 1 LB AR R i, 1R M B o
T FF SAL LR T AR, 2 o R BB e sh A5 o . S bk T . I . BB
T DA B SR AR AR ey TEAESE I, M TR S S R R4 A R — PR A 2 S
Hh ISR A — S S T2 MR R B et B AR, BRI T — 6T 1:5 7 15 07
12 100 J7 8505 e i bR [0 o PR A 72 2R 9, o R o PRI S8R i i o 8 o e T A e A o
Vi P 1) 5 G AN A B B, T X AN 2 HEA T I S B AN R B T, SR T o
B RG-S . RSN A S LBC R, 7T R0 o 12 4 e 2 PR G 2R b B
SR, 44 TR RIEIC R SIS T 2R O N IR IR sk . 25304 0 R T AR
fift e b PR PR 2o P S A A T AR PR R B R R WA B IR, ST SEAb B . AT
AL RN, L M A TR e B R 2 L R PR TR X e g b B R, 4
H T X T R R TS A W2 TR i 2 b B A SE AR, BIDKE O Ml PRI B 2 ( P
FRFTAL ) BRI Ab B AS g X M BB AR B DB, AT T 391 IR wh 5 b B )
T AR

097

—‘ KCHPCH.indd 91 :‘|\|/ 2018/12/14/ 2T 09:05:43 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

(Z) EntibiRE ST E R

SRP A 1O AR S (] i N 1 B ORI A, AT T stroke DEBCEVETE A ] HeAd
RGBSR T RJRBRYE, 4RI T — B S ZRICEE RIS, Mok T 28 Wl S5/ i
PEM T, o IE B IO A A B S B AR

S ST R VR AR, SRR R A — T — R i
FO LB T RSO S S0, S 2 TR A A, 5 B HIVIM i P D 5 24 B0 A K 90 v g A
SRBE, I DA I BT 3 ] 91 T A Bt i B O B TR DG 5 8

3 TRl 8 U 1 D15 o L1721 e pee i e L1561 120 A S 1 < OO BT B O )
BRI B E B T, a2 (O R s 2 R Al 24 5, it AR ]
KCHIC I 37 ] 4% SEAAAE R TR SO B T X I G 2, 3 o SRl 45 R S 315 30 B ) 7 4
fi . SCEAERAIZ O A R, AT

TR M T ORIR LR B AR Z [ B U A, 458 B PERIRLE, ST
S RPERIE B S ERRAR L SR L) K H ARSI v . 7EMEIERI L, B T R
A BRI IO 25, I MR B =2 1] X i 22 SR 22 T 2 0 % ek MO AU 6 3l 37

Al R 1 AR T — T R R AR TR R S B 1, U stroke PR BT
AR R GO 5 2 0] 6 7 T O R AR ST T B, SRS MR 5 3
RS, i [ R B R S B BRI, B I 1 A A g LA
BB R R, PRI A R R R R MO SE HIARAT . X 45 ) JR T —Ff it
Fe bR 25 01 0 ZAR MBI 3 B PIBE S DC I 7 i, 4075 A 7332 PR S A i b s ]
S TR AR 0 B A, VTR Sy — IR AF B bR S . 5 S I P
o PRI S B T B R A A X 5, T B T b R Rz G AR, B
T PR DG I3 S A 2K O B DS A %336, TS B DL i 2

VRRZES T DUR R E Z N, 4R — I 22 L0 R 2 [ B SE I o6 BB, 1%
RELE0 7 S o A AT L] N [7] 45 J R b % S g7 ST, SR AR 9 2 4 21045 B4 b S BB G
Z, IR A EARZS IR AT, RS b R | ORI SR VX B T 7
2 VG RS 5 2R P B AL R AR RIS S HEA T T RS

Tyt A AR TR R B 1 R M PR R S R R A
AR X HEAS HB B ZS 6] RS B — R B O — RS, A T P G % H AR AR AR
I, S S M AS A DL SR 3R A% LA P 325 IR RS (0 30, SRR il R
U TR O 5L RS IR T SRR A AR FRRASIREE , X BT B ARA SR T A 2 345
P RS A ST, MRS DS 5%t DLG B2 e 05 ), ) P 5 4 o
A%, RGBT X BT AREAT TSR, PRI T DLG B A L
ARG S, B DLG BRI B3R IR . SR 28 () B VE IE A 7 v 157 1 B0IR

092

—‘ KCHPCH.indd 92 :‘|\|/ 2018/12/14/ 2T 09:05:44 ’7




| T T —&— (T

Dy S0 SR R R A RO A, IR AR ST AT ik X DLG B SEB T U T . B
oI 1O R T ol A A 1 S A2 D G AT AR U FE B i, S 3 R S A
A DRE RS . R Z ORI . I KT MIVE SRR, R 2 S R AR S RO
FRFR AR DA THA , JF aed o LI e 30 (e L DR 3R 55 i S ) Py 2
ARAUNEFEA TR

(=) HERELGS

X R A PO R T — R R AR Bk K R S MRk, e D-P ik
PEAT =HEY T, SCBUKFR P R SR th 2 Ay, MUK WA RBHARTNC R, %7
N K ZAR 2 O AR UHE AT it 2R AR BT RT3 5 SO R b R EE A . 1207 ik R RE
KRB = SHEE, SCREBIETT AL AL B+ h— Bk

AR PR T — IR R A ] S R AR AL RIS, T R B R LRI A
MR . WRNIAEEE 5 JPPM e, HACBERAT ST IT IR, Bk T 42 2%
BE, D5 T iR TR A7 iR I 5 12 LA il BT3B A 6T U 25 R A
ARACHLHE, RPARTRTA ™ A A 22K (0] 25 [B] wh SR IUHEAT T IR RILEAS, S Tl i 5 2
RIS MISC A, SR T ARRLA rp 2RI, R 2 P 0 P ] s R 25y 28 g 422
P TaT A S B ] 2 B B

TS P B R AOAT B S,  OLEARAE | TR N DR 0 M e E Y
SN, SR T T RUOIE AR R F SO %, 3l X i e R E 2 (9 A
FARIEAL, SRAEU I B X i L6 P ZAR A B i PO SRR A AR, (T S8 PR B 2L 5
HRo TEBLHERN b, THEAS R AAUE, JFERA IR M b oA RO 2R A B SRR
TR A FTF T RS 52 B 5 B A DR B, e 20 s R L 28 40 ek LA
TR AR, S IR ARG R X A AT 2007, 38 PTG A 436 A DX Sl iy
PCFEA T AL e — AR A D i M F AR AL ) 55 ML R SR RO e AR, I3 T4 £ pR
WA 1, TH S R FAR- SRR Z (R AR PR

UL PME R RSB AU
(—) =EHIERAN. FRENVS SR

23 (AR R | AR B BT T OIS E AU AL 3 - 4% M TS (RIS AR . B
23 [HPBR AR IO 22 05835 . DEM 25 [RDBCHR 8 LA K 2 () 4R i 4%

7 0 2% iy T2 () B A BT T, o o e 2 2 R A 2 1) X 5 B S b A R 2 1) )
G2 (A TT ) S 2, Al S S A 1) R 10 A 7 9 T 1 A e I e /N A A
T T X 25 5, BRAEAS IR R BE R A% 4 (7 T AR R LA 7 e 3

093

—‘ KCHPCH.indd 93 :‘|\|/ 2018/12/14/ 2T 09:05:44 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

g 1200 S iy PR 2554 3o R o A 1 PR B AL RS 1 S - T DM, 0 PR 1 o AL e
2 BRSO, MEAT T MR AR A RS O R R AR, R R TR S0k A I PR
MU EIRTHR T, SRR AL S BB I AL, (REE I BARBZS [ ARE, SBEGrE b
P L i B HEAT 25 ] PP A 22 R HEI , 42 25 M R 5 S B A BRI . T A4 17 4R
T — R T AR RS A e o SO BRI 1, A LR A R AR R S [ AR e R
o S GOEZIL: (1 TN WY N | lics B IA RE 3118 eyt R 7| O | Y Al 1A L e
ST N LU N B G, R Ak B S R A, R R g
)23 2, X p A L XU 4% X DAY 38 3 5 35 0 P 2 AR R AE AT T SEUERTSE . A1
4 IOV T — R0z P90 Delaunay = £ [0 24056 8 20 45 P 3R GE 6 0 i 77 vk, 18
o = AT K BE R Voronoi THIFRZE JUAIERE F2 158 S AR R BRAEVE S e, P PIRP AR
I JLART A 55 1 ) S PE AT S0, ST S SRR B R TR KRR T
VS I R R AORS TR I

A7 e R S T R R AR BBORAD B, T 2 0 o o e e 1 L
ERA AR VAR RS BT THFZE, BEI T 8 B b TR MR 43 A T AT L e
AR AR 2 18], ) P S e LAY 7 e E AT U . B SR 30 3 40 AR B A% 2
W, WA B | R MU AT, Sk Ak B e A R By
BLAE VR T — R B A VAR, MR BEES . i A T
HTF A ZBIARZE . 274 TP Hausdorft 1 5514 Jr MVSUR P35 85 B — oMk B i
VRN AR R UE O 2 (] AR E 2% 55, SEAd SVM AP RI L PEAR I RE A SR I 25, gt
4 O [ DG TR 2 e e A A A 2 ) S 3 S T R 0 S I 2 1 D T v o
FIAEIR, oA 800 T & ZEICHLCZ H5E B R ITRL .

TE A2 RO BRI AT, XUEE 2t X P4 1T 70 A1 4 B I 2 M S5 P v Tk
I, 2 A K TS 2 W A4 2 R R A IR, SR XA K S T A s 2k i 1
BRI, RO T BT IE SO A AT B A T T L AR BRI, S T VAR Y
IR L

75 DEM W BE4I7 T, B4 ) AR J0 a4 s et 04 5 DEM 6 3R 4507 20
2, WA TEIER b, B — R R AE SR R S R R
A1 DEM MBS 7k BRI O BN 22 45 i 4R PO B VA 0 45 4R 2 78 Ak L R A
B R R AR S B0, B T — R R AU R S m R, —r A T E
A ER RN 7 i PO IR, 5 — 7 TR S8 5 1 25 v R DA B B i . A
R T bR 0 B R R b S AR FAR RO B B, 40 T AU TR
T T E R SRR, I LUIRTREAR N BT R AR 0 ok R (ELAR S5
BRI, A R, BRSO BT T s B ARG AR R
MR, R T R 5 Ze I R T s F ARG s, T 2R R I SR £

094

—‘ KCHPCH.indd 94 :‘|\|/ 2018/12/14/ 2T 09:05:45 ’7




| T T —&— (T

WL K 72507 B/ 3Rt ARG FIHTX S I P74 DEM #1122 1% IX 300 B A7
W, fa ML RTINS i) DEM R 2008 10 Fp sk = f M Gei e, nl B Al 42 e 11K
JrHEE DEM Hi R HARGE S .

POIUH T LA ST D B, ST —Fh Sl R A s TR R Y
Jrk, MRS TSR AAR R, L 7 SR T OB R RS T vk, 2
BT R K AR AT ) 67 PSR IR AT 5 JR PR AR A9 2R 2, B 1B ] B AMEREIE
RS T 5 1B IR Al M (R B2 T T RO 1] 1 et g 2 P M PR IR BER A T

THE Y AP E AR DEM 454 FLUR: Mo DR Tt 7 d b 2R3 A i A B
T AR B AT Rk 22 NS AR A 8 v PR A R IR B LR A ), $R1 T —Fh LA &
DEM BcdlaFUi A e . A KL A shtesrik, %051 0] se IR IS 750k b A B E 0 3
WP, SCHA B 8 I

(Z) N=HIRARSEE

X2 B R S PR TT , BT E SRR 2SR, SR
AE) KD R R B AT AL A T I

TER 23 BRI 2 7 w7, WA (B RGN 25 B A RUEE R B 2 Rl a5 5
BUNRETS BRI 22 TR I, 5 T 2 ) RS B ) 25 e 1 T 1 . R L
O LRy WS () PR RO A R L, R AR T AR ) PR RR R B RS S
130 IF F2 W e T FR 1 25 ISR BRSO B T A 50 40 . AT ISR e . Sl
TS AR AIHT, AR AR R R, i T — R 23 (A A A A G
HRSIEH s, ST —F A B F 5 E R EAISS S0 Pattern—tree 2375 | R F 5 1
LA 7 i B O A A S AR

1028 [HBAEE T, 250128 12 20T T U =4l BRI 2 r e AN e, 42
T I TR G BRI A HUA R IR R 4378, TS Bk X R EUR R Mongo DB 3k
FTRRAEAR S, SCue FE W% 38 T = A R BRI 4, 435 SO 77 Ak
RUTPARRS . FAZS Y IRgNER T EREIEIIT QTM /\ SUR R4S 5 73 5L R4% L
AR A3 BT R AR A 45 B 7 1, RT3 BO MRS T BRIRROAE B 0 B L R b T . M3k
Fzs cp SRR AT, FEIER A T S I ERT & . BFSEFEBIERIK QTM 4% H.
AN G B R R LTI . SCIVESR SRS, AT LU BRI, 16
FT K — AL B 25 RIBOR A 20 40 . AR . ook A KR S5, 4RI T
Delaunay = IR A9 —FPEME, BT 1938 B RS 25 W1 408, SCBLT Vi 25 B0 A s
PR AL TE A T IO AR A A T 3 B TP B B, 38 o 4% ISy ST P B AT 2
SEESAM, AR T =R T

TEBRIATAC BT AT, WRIKAE 4 XL S8 A B 15 06 2R 5 2 () B 5 287 5 LA v

095

—‘ KCHPCH.indd 95 :‘|\|/ 2018/12/14/ 2T 09:05:45 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

B R 2 B A A ), IR SCEL T 5T Massive Parallel Processing ( MPP) 42
FIRITAT 23 AR E I R R G, Il SCIR BT T IX R AR Saib . ey ) 4
X Plane Sweep $12: 7R it 25 [8) R0 25 18] 5C R A i) h AR BRI, $ iy T —Fh 2008
[F] 25 18] 5C & AL ) S A0 2 A DA T30, Dl I 30E 12 n s M S s A
JEAEE . XURSEAE T R T — R 1A R ORISR R G I . T AR
] 2 SR S5 L HE I, 9/ SRS A P 0 S8 RO . 1205 12 BB A 280 ) 5 ) )2
R REE I BB VERB S R RS IT R R0, ARG A HigeE, £k
L Plafstetter 2% 560, X ik %I FAT AT M EAT THIFSE,  SEER 2 SRR W R B
FHATFERE AT RIS SR — B TSR, SRR, R Y A xR
A 2 B R 23 AT oK, AR TR TR R AR G I s B AR, A
T YT [ Xof G A iR 2 A o PO RERXS G 25 3 i, ZH GV BB HRONS R 23 AR R s ] | T
PEE R, [R)A PR R AR M R0 e H AR o A, AU AR DRI, V9 38 i ) o 2
T 57 32 0 SO R R AR . 221 V0 A1 B Delaunay = A IIH I )5 B BIFSE 1Y)
AR, P —FPEE T I TR B 5 2 Delaunay J57%,  SEETEI 205 % RE 040 H R AIK
RRIEATINAE, DB, XA DY AR A EOR RS (10) B o )
A, R T RO, SRR INZAE T RACR S A A T BT
FOrEY A ok, B EUR R O AT AL B 55 B 22 S i 5 B A

TEZE IR S], A ST I, PGS 5 8 —Fh Ik T4 U 0L / dT 40 344
SRR G HE I L, WS 21 Al B UL SRR, X ) 4
XIS TREREK A T AR T IR SR SN A O R, SR T —Fh
TABRRELER FL R Bl 2UBRY, Bt T FU R W BIAA AR AL, SR 4Rk S )y
ST R B GRS R L DR O AR I TR X R R RN SE R LA
SEARFNIE LR, R IR DR G N ER . SRS iR SNSRI B AR
AL 5 AERSy, $RI TR 5 x 5 BUAERFRLRL, HET 25 SCEERTAY, XF 8 FRFNCRIAT T
ANGHR . B A T AR T S 1] 06 R AR IR AN L L g o T 7 B
PN AR 7, f i TOuINR RIS . LR & SR IR L
PEMERR, ZEREESE ) R X U A IR, KA A 2 TR A O R A 4
HITROR . 2T ORI A 8 . LAE B IR S B0z, SR FH R/ AR R 4 07 ik A i SR R
AIEAE, DLE SRR BRI BERAE S A A SRS O A R B AR B 2R 2, LAY
5 AR A TET AR A SRR S B TR TSR 25, REAEAT R ik PR T B 8 - BRI 5
HGIYI IS, BTSSR 2SR AR, A7y 4245 7 B — R L TR T A
s R AR RO i, 8 ST HARVT IR BS 4 b, At e I 8 o) A6 2800
(EVE . AR O SEmh b A AR, A Bh e A0 1 05 ¥ IR 35 1) 2 [R] [m] o A
T3 G MR T I (B o % 25 B [ AR A T 22 ROBEAZ A, 5 I A E AR ARG [l iz

096

—‘ KCHPCH.indd 96 :‘|\|/ 2018/12/14/ 2T 09:05:46 ’7




| T T —&— (T

WL RGBS R I TA BE PP . PR RLAE 5 B T —Fh i T el U SRR ) 233 1) 4K
PR 53T, e 7 S I d MR B, G D SOR SRS O, R TR R
AT X IR A AR )L, 25 T MapReduce HEZE ™ M—Quadiree 285 | A PR L |
A S, RS MR A A B &, SIA “HIEIE X A Y
BAREFAE, FINT T HIETE AR S, ST MR B LIS, R T IR X1
SCFRAE, #2585 T DEM FOURECE . F IR O 7R KRS A R R BRI R 4R B iR
TRy 25 ) — B W 3l L, R Voronoi I T H., SR MERIE S0 77k, a7 TH
NERZES RN ARSI, B 7 — RO NAEER5 Jo i KIR H sh2E G R,

(=) HIERASEIM

W PR IA S Al BT T AT SR . A Shil S e B e T Al . =4 a9k 1A
Rt g AL s

76 Sh I 5 % BB ol WA AT, 2R3k 1O S IRAR IR M, 4R T — PR EDIR
R A AREICEC BT, IFRL 12 5 T RV R T 1SR, U TR RORCR . K
A ORI T — R R R R R SUIRAE S BT TR . A R
T Web2.0 A58 T SURATS i AR 15 70 00 il FET IRD RS 3267 kil el DU SRR A% L1, SR FH KA
R R 2 R S R SR AT S A A W R VARG, R IRAT S (AR AR R A%
ozl as . Wige ' b T SC LIS EREE T IR A 22 RS R L AR R I B 1 42
BECRTARAL Bt T 1) R AUl R ) 22 FURE S i R 4 K R 22 FXURE O RSO 20 DR 1 5 410
Tk, BT M4 =4 EAHERFE & GeoGlobe P& TR AL, T HEM ™ M r5IT
L P AT 5 B o3 SRR A, R T S T I BT A GE T A P P (045 1 Bl A e
R, BRI T Gei e A I P51 ) 1 g A ISR B e b P i A v . R S
S OV BRI 23 ) POT AR A AR UM R BE A0 T A B T A A R4 45
T2 ZRARRERY RS, S5 T M2 2s MRS T AR, ThE T s s e Xom
PRAE X% FERHE AR B SEMR , 404 T POT FER B AESR T X Bk rb i S A RAALE . 520 PR3
MR 55 DIfE -

TE AT AR AT, R0 ' R T —Fh I T BR R R AT RO RS e
W, DA BT ST M Y PRI IR ik . 2RI ) 7E Geo SOT-3D Huakas ] I 4ME
BN I =YY T AL T Geo SOT-3D HIAMHEALRRERIZE &, H-IE T /AR
178 A6 R R BRI , SCL T Geo SOT-3D HEAL T 25 [ X G (1 it oy ik . P&
0 A L O A IR G AN SE R, X2 90— SSEBURYEAT T G, 4
2 Pl T i AR Y O- SCHRBIRY, REACAF FIAATA HRR X R A 71070 Z R iR G &
G, PART 9- BB, T4 BRI T R A3 ) B A AL R 2 Y
B, AT YRR R T A B AR AESR , SCB T BRTEIER AR B AR R

097

—‘ KCHPCH.indd 97 :‘|\|/ 2018/12/14/ 2T 09:05:46 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

M1 bR S ]SO A ATk A J (A B = A2 fa) oA, IR O R T — T =
BRI, BILL 3D GIS BOARFE K ORI B Ay 1 i, 1) R HDLB S T K 17 1 LK
AR, BT AR N TERIRROCR, PRI 4RO e R B T
RIS HIE T AL, $2H T —Fh LOD Fisb 25 SE it R ARZS & IR SR EE R R . Bl
W22 2 B T IR R 4 5 2 = AR R FLE LU, TR R
J&E MongoDB A& B0 T H i Wl AT A AT Rk

TEG AL RO T T, AE—37 7 R T —Fh LTRSS = A B SR SO
AT —— ], 25t TAR%s = R R B B B A SE B AR, I LURS TR
Y B S HR SE R B ST TR AR T SR T — R B A R Y SO
2, 33 bootstrapping HORGEHHAIE MIAME | A7 & FIEE B AR AR B th A TE AU, 38
WA R PR S R ORI, e A GO AL, 1205 TRRE A S A ARTE S
(ORISR, T AR R A E BB S . B Rl T — R
BRI RIZE POT Ak A5 B AR LA PR v, JEadxs POT {5 B T U173 $2 U2 )2 DL T
Mo ARSI JE T 4 7 OC R ARIE POL I rpsE thAH R AE 4, 10 = & A& IE JEAR
POI MhE 2228 AL o o ol fe/ VR FE Mk R A 19, S8 POT Mtk A7 5L A4 DRosk A
oAb FE,

T, HBBRAE A R HER G 5 it g
(—) ExEMIEERIEEFEEZR S B

R 2 M PRAE SRR 3 T E S8R A5 B AR s AR TR, M 2012 4ETF45,
ST 125 TR ERAEEH L . KA U, RIS FAFERE R 125 7800k 5)
FH 12257, 12100 JTERZE, I RIS SR AR R A R A I P okl LB I o

1. 231 : 5 SEMIRHIBESSIIMFE DSEMN

1:5 THIERRE 2B RS0, R, B, g, B, KR, Lk, 1
S RS O K 430 Z2A/INERYHIIREL R . 2012 4R F 2013 AFIELEAEXTEIZE 1:5 07
Sl bt AR PR T B R RO A R A Ik . R, Hoh, SRR
FRARAITR R . XU R R RS . L. RRML . M BRI 6 Kk, 117
ANRER, BN EZE NS . R R DL I 57 /NREEZR; 2014—2016 4, [H]
AT RAERTHT, RAEXTE AR RS 50% 47 X, ST 5%
REFEER—R . SEREWENTR 5T . 2016 FHE S ERNBESN 5% LT,
BRI TR E 2016 MR 1S T HUBEWEE, BIAEMBMAR 2N, LR
SEIENE IS RS, BORSERIER et . SCRPE L AR RN A E S5y T AR ) 4
Tt

o098

—‘ KCHPCH.indd 98 :‘|\|/ 2018/12/14/ 2T 09:05:47 ’7




| T T —&— (T

2. RIA: 5 DEUBEEXEIEHT 1: 25 DEUEE

2013 4F, [E S AR IS B ORI 2012 AR50 125 T3 5000 28 R 18 5 4 4 B
ST, A1 25 TTBARE, BHEIRE] 2012 4F. DA 2016 AEJTG, BHEFIF 15 T
P ESNASHRIG B R, HE T RIS R, BHES 1 5 B3

S ZRTHE I 1225 TTHOBEGE A, ERABEEANSTIMFE, Bl s EED
9 ANEANF 32 4, BEE A FER 158 MEINF] 229 4~ BARLEH i 43, 52
M5 105 EHE PR B PMRAOCHE, IR 15 A Bds R IR S T T BdE Il
PSR ST A EELSEHET)

3. RUA1: 25 DEUBERXEIEHT 1: 100 HEUEE

12 100 J7 KLt iy BREICHE 2 6 7 72 0025 1T 1 DR Rl 15 1 1 Sk 28 o % b 45080 174
P P L K v il s R AR P 4, B S B T 7oKk 2014 48, RIFTHERIE Y 12 25
TR, T T — IR AW g, AT 10100 T ERIE, BEWEIRE] 2012 45, M
2016 AFESF b, RRAERHEHT 1225 BRI, JEAT— 501063l 3R AE OB 12 100 J7%K
Wale, BREWES 125 BRI —2k.

4. £F1:57, 1:2573, 1:100 it EHBEIRES

1:577, 1:2577, 1100 J7 Hufe 2 E G A LU RO 1, RIS AR 55 A0 iz
R 204K, P AUR Y B T5 SRAERAR K, RRilE 105 J7 MR B Fl i 4
EIREN ST ~ 6 Tk, ik, ERMZHIE(E BT 2013 AREIR] T4 EVE e — &
1S THIE IR, BRIRERH] 300 5K, HUEEI I 2008 —2012 4%, HET, SRAHJEHFH
B PESR S i B B AR R 57, B U TR 5 BB B - T R AR Y
1577, 1:25 77, 1:100 J7 HuJE B S A, IR S8 T bR 4t 5 il 8 i 1) 20 3k
SR, B 2016 4EK, A 15 EEE R S E R RSN 105 5 I E R
BT T 4 SIS ST, EX 1:25 07, 1: 100 J3 MR e s i Al b, o fm] At sh o
SR ) LT P S PRSI 126 o ) PR B3 i %) T PR o PRSI 122, T AR F T B i S e it
(BRI IR, n] LA 6 75 2 il i

(Z) aREMIIREREEN M HER

SESAE . T, AIRX 2 ERE BT 14REEy K 1 1 7 3emt b H S B 7 35,
PP T 1 R R R T, E 2016 AR, 2E T A2 70% i E s 11
TR E R (SIE R WS, EJUEA PSSR 10 1 J7 DLG S 4o 22
£, DOMBHEZ N 0.5 ~ 2.5m Z5rHERIESFAR, DEILAE R Lidar BEARAE = IREC T
4248 3m [MIEE ) EAE B DEM B8l A 20 48 O SEA R0 SO n PR e, £
#f1:177 DLG, DEM., DOM 4§ “3D” j=4, A0 DRG ZENRY “4D” =i, Ak 10 4
BT HE—FEH, OB EN2 ~ 3FEMEH—IK, HAERPFEE A —IK,

099

—‘ KCHPCH.indd 99 :‘|\|/ 2018/12/14/ 2T 09:05:47 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

B BB SE KRR . N 2012 4R FF 4R, TR sl T4 12 1 7 SEh R A B A
BFRTAE, BRIFRERB AT ARERER e . OFRIA R R G5 A il 2
2013 AR AT XA 12 1 J7 Shlib 35 B 4% (DLG .DEM . DOM ) #EfT4& &b 2E,
2016 4R IEA TE BRI, AT T BB RS RS, WA R4
FETEALRY 1 1 T8

AN BBl Y A g b e ik e
(—) F— et ER

i D) 265t P11 ] ) B FIRT I A s PR ) i i, 77 AR T A R e ( spR e e dtblAl ) |
IS HHIE . 2 SHE SRS, $ih VIR AL b Al AP AR
IR 55 TR, IRR T MR RS AN B, adhiEy . T8, F#H &
S 0T SR O S AR AR S R 55 B S

Hrp, BEWERES G TR PN . TR TR R SRz RS, Eid
XMNEW ., ZRIE, 2N ZEMERNEEEREES, RIS L ZER0 R LR
2 SR, LRSS ARES) . AR A R e
BE Y Bk R Y R EE Y R R R RIS R
BhetbRss

2 (O7E ) HbPEE A S 2 4R 2 s A5 BOCHE, AUl 45 R 7 B 25 [R5

ARRME R AEEMER . BRHIMER . SRR A RIRSE B A T TS, R
ﬁ‘u/\)\jﬂqﬂ Loz 28 A7 BB R S kR 55 1 ﬁﬁ%ﬂﬂ#[wﬁﬁﬁﬁiﬁrm*ﬁ liibus
SRR I 23 TTBOR e S R 5 B TR, IR BB TSR R RE . DIEIE TS
N B FRR P S B 25 RAEFE AL, XHE TS B Fe B e i i B, $2ih 7 — it
TUTEAS B B 25 I O R MBS I 8E, DL A S AR BRI EUYTE

IRFEHLE (Map Mashups ) K EURFHI IR RS BT & 1 AR B B 3K 1) A <]
WAL IR T ICaE D%, SR Bt P i IR 55, P vl DA A = 4t
ST NS L AR S b R TR R 55 D76 ELIE R0 _E A58 T R &, AN BAT R
7= A Google My Maps ., GeoCommons, Map Warper 45  [E N 248 MRS T 3T IR 45 A8 ot
RS M PRIHE RS0 1) L BT SVG M EBIE S Google HPRITRISH A 77! | JEFIRIEH:
AR 2% M ] 2 A i PR e %% L B TR A M T K B W g R % 45

BRI N KRS SR IR SS B RE T LR — i P S 4 1t
T, WrT LU — b R R D7 AL R R A B L e, SR AL BRI
HLI MR 55 408 . T3 M PRI B B R AR L Bk . bR, HA s
RIEBRI RIS, A BTk s P9 o S Y DR Rl -

700

—‘ KCHPCH.indd 100 $ 2018/12/14/ 2T 09:05:48 ’7




() MEstE SEapibERTTRIA

AR, Hi IR 45 B B M PRI T B A, ol T HB PRI 5 e B B 56 2R 51
PRI 55 i S PERE, DR T2 ] . B sl b PR R S Rl S P N 2

TER MRV 535507 T, BT T3 TR A 2 2 R SRR | JETMEAL
SR I 28l PRIAE 5353 RS R T DA S 6 P e U 0 4 L PR A S A A . T e >
FUNT T RS Hb PR PR i B, B R i (0 7 PR B S R T, 25 PR 23k 1 2
UCHE RIS T PEARAE , 5 F% 2l PRI TR e ki e o R TR + A ) fy BRefef
2o FERIERNC T, B T HIERIE A AR R, IR E x2S 1] 56 R ARG T T
B AEADEE RN T, R T A Ve AR TR 2 U A B S R, o e (o0
ST R PO BT AL I 25 R AE , R T — R AN DL A R SE B
S ) A Y A T 2 B A R A o I RVREAE o % 1 ik BT A A R 11 22 3
VL, 2% AV AR R B B3 1] S 300 AR OE R AT O0HT , G T 1558 3 TR R 23 (] s
B E0)S i

TER SRV 535 T, R0 T 3 T SLRI 1o B s R 15 SEE L | T P
TR AR B PR 3 AR LT R T AR T DX A A Bl PRI PN gy ) 4
I T3 TP R L 0 B 20 S A P S S 3k B0 L B R R 45l < Rk 1
BB HRRE MR RPUER . CRC R . P ER i, 2
4 TR T AL R AT SR GRS, 4R L T AR S AL B S, IR
TAMEAHL R S A

(=) EEtENZRERA

Z RO AT T RS IR 5 B s Hu RS B T 2B, RER AP il T
SR AN s 0 A SRR 7 2 S 1) A Al e O X POT 50 5 1 SO (0 TR A <
KEANEE Y L b B Al ra oy W2 kA V) I € T R TR N R A L VAN e
RIEHCPOT Hbw, FAMA AR R s 2 N R U, AU RAT S P ET . JE 5]
CIN e B Lt e R Tae /s [0 AR SN VA1 2 F M A DO PAIS 3 s ECBE 78 I et
EdncicE M, LI EREAER . EICRTRED AR ICE AR, FCEMN,
PRI ER” o AL LB AERE | WS R M4 & GRID 9Ly HEaL, LI
SRR, VA=A T T RS 35 % 5 0 107 B DT R RS B R =
(AT AT B R i #5 DO SETF P LS JE N, M P G L b P 43 s L
L AT RSF =AM, 32— R 45 IR 14 22 ROBE SRR, g TP S48 1 Al 1

YT A2, 1=h 5
BEIERAZ

707

—‘ KCHPCH.indd 101 $ 2018/12/14/ 2T 09:05:48 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

(M9) ShBFibERIA SN

ARk, R RERS Sh 2l KA 4G M2 T A THL ST IER T, ST R —
(AT 5 BG5S F G RS 6, A TERZEM, TR anses, EEk
BAE: OFAHE RGBTSR ; QTN BT EA ;. ST Al
P INSE5 s @i RS TSR N iz 45

TESALH P AT WA T, 382 1l T T L ) = SR P A,
FRSRSAL Y, SR EAAL, RS . A M A S
PRI %, @SS THE R RIA R, ST SAU T 9 2 U Fshkik
w7 A RN AR S A AT . TR S B R . CCD SERHE RS . 1
PR AR PLRL S, R0 AT R R AU, SCE T S SRR
Sl BeAh, TERE NS RIE T, RN A R Bh A IR AE &
PEth TSN U A A ERRIE ROA B 52 . BRI E i o s . P S fay
B =I5, s LR R S RE BT A kR T 2%

TE PRI I, 27795 1 £1XF GPS JBi i) SINS [ 3 ST, 5 H S0
BRSO, B T A RS AR s R A IRRCR i, Sk A
FEO SAUECE AE R ZOR, 3R SR B S R, SCBL T R A S R S AR
T2, SR T PAVTEER S BEOR . Tk R — T FRRIRAS A ShHLAT A
FRHCRSVERET W, AT NGRS A BGE - BAA Sk it =28, MREA FROIRAS A sl
WAL DRSSOt 7 T2 R AT N SAUIRASIC RS 2% . e 2ocidiam &5
B A — BRI 5 A BT I, RS 1 S T PR U Y S RS | R e
R SR AE MR 225, B I —Fh 2O A AR RS BRSO SHE e 8di g &
Sk, TERUEEERLE R RIS 4 T SR RN C R

L. HePRAE BN 9k 950 g
(—) “KiE” IREE AHRSFE

M2 B B RS Ry R PR AR S Wk, 2 i
SRR A IO SRR, KM R SR 4= . iRgs RE AR, = H Al
] DXl P RS B R A R A SR 55 Il R MBIRTT R T ARSI 12 100 TR
HHIE O . 500m 2 HER D EERGAAR, 2EFERE 125 AR EEE . S8
FHEEEE . 15m PR TR EBGER . 2.5m pFPR TRIEREHR, 2FE 300 21 Hi%
PAESRATEY 0.6m 7 iR TURIBRGEAR, BRI RZ) 30TB. BRI N AR5, 1
REWLARTE, WA P S b g M AR S A LIRSS o BRI Ml P 1 > LR 55 B

702

—‘ KCHPCH.indd 102 $ 2018/12/14/ 2T 09:05:49 ’7




| T T —&— (T

ol EEER, AL T () Zg00 SRS IR (G BIRSS 78, CRr e S
BAIEIRSS SR G — . ARz, Iy P — a2 1R RN A5 2 P A ER
5 HE T RRERERH, KA T LA TG ARSI -4 GeoSquare, [ FH P AL
TELRIFTIIBE . R HBIE APT P T XF OGCWMS ., WFS 45 S5, B 1 100 3 24
i M DX . MRS . bRiEgniR S Ok, AR SRR P R RO R . B
MR AL T & IR A5 A A 28450, X R LA (T A & BN 25T T 4L, 24T
PR EZIT . )2 BRI . B R T M2 . Sofbistht . e pkih s
FEERHIRS, R (2014- HEGETHEYE ) KR TR T ARR Y & B FI IR 55 o T ROR
FEHIFEE TEIR R, T “—r—" W BRSNS X 15 ~ 18 K=
B, KA T ENANERE =S ARG, KRR VR E R B A LIRS ik
WAFRYE B RCR, SR TGRS B SS I, bradE i s B A SR8 T 52 stk
—2, JEEO THTE R 2R S . NS )2 5. R T, IRSSIE . Hih
25 A B X P IR 55 v T

S, FERMEI SR b, TS e R U, TR N 2 LR B SS
RATRG . SRUETESE U RATHER S BRSO G, Bn B U, SR A Silverlight 15
AR, T — IO EAE AT R R 2RSS E B R RS, MEAE
B R 5 G B A LA AR, HP o] RLsacae il . AR A7 Ew 8 LA SR 10 iR 55 1 it
8, AT RAE T RH R HPRAE B AL AR, W PR TR T

(Z) EEHERSS

TEL M PRI AR 55 1K 1) il 55 DI RE T sh AL, Bl B A shik2E . P o R ek Ak
FZMSs KT, TR T — D80 T B AR 55 AR, 7EM IR S TE . IR55F
a. R s NESNGETT R TERMAM, FERIE: ORRSF5
M PC HIR M- 15 [ B s BRI 5 5678, B— 551 65 ) i G P I 2 e 55 5 7
AR OISR RO E” FEA CHRIRSET WU, IEB#TE L “LBS+SNS” £ixh
RS R R e 5 e s OREB R SIS RORR R NE, LISCRHIE, 5
Wil AR B R RS R 2R IR S T AR B N s @REE AR A
BEH RS K, PAURAEL I IR SS BT 2, o5 B A ™3, ]
FOaf DB OS5 | LB IR Waze 4138 k3838 457 XS #1752

GBS M T A KR A R X A5 BRI BRI SRR B A
MLV T2, R Tl CEAREE SO BORSRE T . BRE T R HoRE
HRELE” BIBORBRER, ok 7 A KA A s (845 2R S8 A T 1] 0 ROKFI RS A . 07
TAAREC, MUMAHORAEARBE | 22 ORI S5 SR, SRR T i 550 T34k
AN G RIFER, Bt 28 28X %R, £ T HRMEEER, SR 74

708

—‘ KCHPCH.indd 103 $ 2018/12/14/ 2T 09:05:49 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

] I A I T AR SOkm? DA 3 i ST AR Tk DA B39 04 25 (ARRAE, SR 45 J00K AL 55
FRAE AT BRI S, ORI T KRI N 25 Bk 5 RE T

(=) MENS= GIS

Pk GIS B9Z5& HA AR [ BN 25 8], eSS ATV 5T, A4 s nl 0 4 e
S R G S EAR ST IR, SRS T A I PO L Sl AT AR R
55 o e P I SR AR A AL RS T D A O S E AR SR ALk — 28 Y S AR B A Ao
IHFIRS L ARG T I, E RS R A AR B A SR S R D
MRS, JHEEE M BN P, WERERYIRECR RS, XHE BT SEm A B
Pl .

= GIS BIERTFREHARM SR, FIH = T3 PR A JL A 50t R R 55 B S A 1y ot
BARAAARRE S . OB AL BERE ) Al s R 2L BE 1, LABCF- 6 VAR 55 B S it 2w vy
TR . KB AT 2aa AT BRI R 7 iz B H, R T 1 3t P2 [ R
SAHRL AT R 2R Rt A FR J B IO FH A AT R A 2 0 A5l PR S AL B D RE BB AR E A
Web fles5, LMERASIEH P SRM0 fEPREE . RUE T Se . WPEgE . AR GIS .
U BT 25 L 2507 3 i R R A A BRI AT AL ), SR s R T
— Ry AS R ST S s Bt T A T, I s B85 IHLARDR IRF ) | 25 (e R AR DA ]
SFEERYAERL, T A R ReR, ST A B B PR I TR A B T A
JTTE, BT RS 2T XGRS I A A, ST I R
s H BN FRIL

AN 2 5502 A SR R IX R L A gy

UEAER, NS AR ANR T 0 P S PR B e RESE , 7R P T s RS
Jrii, 2015 4 6 AFEILECHIF T i P i B E SO R &7, E A A L
PR AN 2RISR B R, TEER Bt SR MR TRl S AR
£, mEPEBE R R L MR LS T 2 S BOIUR FSE A Kox b BAR
i AR | il — B M SO SR A AT T IRAR T . ML SRR ™ hl i
SEARTF R — BB, SR ARG . 2016 4F 12 H 1EM 5URII2 I 14 =
Hh [ M P SCAE T MBI SCAG IR R, AR P s T e I Ml PR S B 358 ot B ol e

B 3 PR ISP RIIR 5 640 S RIS AN T4, e 0l P A i ) e ot A A
Wi KA, M T — P RO W AARTR, RS AR T A, AR
DXHBP | Sl A | RIS, RIREBL AN | BoER . EE) TSR, MR
MESRARIH 2RISR JaGETT, AR AR LA™ 5 = T-Fh.

104

—‘ KCHPCH.indd 104 $ 2018/12/14/ 2T 09:05:50 ’7




| T T —&— (T

RGP = s R BT AL . A RIIRE L, ARG P ™ dh— SRR Rr AL
MARRLE [ HATHLI . R o5 e s et b, NSRS AL . LA R,
FHHEE L D REPE S EARYE I IRAELS &, (A SO Ah Oz, A LB P AT
PEs WEOR b, SR AREORRE G, I AEREOR | AR (B§3RBLSE ) HORSE, P T 1%
AP N ERIL . TEZEEBORE ST R MBI T, (S BB IRAFI
W PAE B2 2 BN BOE T RS BRI, ST R ] RO e P 49 i R o
BN R MR . PR SR G BRI h AR ) B s 3RBE %7, R PRI 1Y
M ERAE Bk 55 R R AR RS, FE T FARTE S0 B R AR IBURIEE T M 2% (Y b B A5 2 2R
i S A E T 55 RS Bh A R4 ELARBOAR NS RS )yt PR SR AR HA O i
S o FRENTAFARSIERY 1 5 7 HERl B AE SR 128 SR TR R B2 £ i 1 PR B A
PP, TESLILRE b, BRSNEERT 1025 5N 12 100 JTERE, I AT 1 SR AL A PR
SRR S AS RO BORHESE , QAR 1 TR e A B SR A R DT A S, (TR
SER D BE AR B A T A A S SRS KT i S A FE S o A i s TR S R A% A
FE KA ERIMB B R, AWOT B BB, SSCTEERE B S A G Gl L
EESY:bLISEAGE

TEH R RS BT, 2 M R AR B BOR ) ], MR R BB %
FT 4 S G W A TA T SR R AT , MR A AR . FO | 4 R A U R 4ok ik
REVER . IAFRBEE LM . N BEsh il EHOR A, “HHRR +7 )7 5 2
BUAR SBORM IS A i W ol TR A b P A 22 AR T sl o 2 R RE T
Bl PR B A SRR ST I AR 2%, A ERERE R TRt B AR B
PRI BRYE T B BRAE ST, A B RBL A RN WA T3 B A5 B SR . AT e P
FEMR ST AT FRE IR SR HIOW | AR A= 7 5 R 55l 4
TR A CRTELIBIEIIR S5, RE sl | 0 28 3t e DR ok B P 2 0T e B e g i
BR . R o | R A A

MO BRAE R — A Al A U S T AT, ST T B RO SR A B B
55 BBETAL. ST AL A SN Al B S TR R IR, A SR AR A B
SEDTTAE 7RO . SR AR BUACR BOR B, O HLS SISl AR B R
AU R G IREB DT, N T SR RE T . Bt S k%% . RSB BT AN R
IR 55 MR S AL B E R 55 ThRE , BT T PRGN LU RGE A AP EIIRE.

Ju. FRR RN

Mo P27 S PR AE R EOR E AP AP R e 38, R LR AE 2 it 2R A5 R SRt HE A K
HHH TARRIERE L, JE—D w2 RS BTN A, R el P A n B

705

—‘ KCHPCH.indd 105 $ 2018/12/14/ 2T 09:05:50 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

706

—‘ KCHPCH.indd 106

P, Sem R H I REERE BB S B TR A B 22, ST [ M R B R 12 s 25 SR i 1
AR, HESh BB RGBS, T A4 (R 2 R R A 1] A PR o) LI L
i PREIR 55 B AR A A B ST R, S AR IR A A LA A R B TR S —
HIRILRB RIS o RATLAF, I g 4l iy i ] e B2 (R HE R B AL 2 1
F, SRS EAEZRAR TS, i BT I BE T AT

M2 [ SERRAESE | RS Sh E RS M= GIS ] i i i b IS oM & UM . 4
b AR BRI ALY S5 o AT HB RS SR, A R A SR S e e AT LR Bt 4
HEEWAT ORI o M EE SRR A, HaE M AS SR R a e
ok, WHATXEE, PR REORMR RIER A S ENOEH]. tEAL, T AR 5 A B B
SNIHT, AR s A B B b e AU G, feb e BRSSP EOR A2
Rl Ay E TN e 515 7 R Y SN AR NI &g ik - SN | SN A

£ STk

(1] FEZM, s e EE R ME (1], W=k, 2015, 44 (3): 237-241.

[2] Z=EAk, XWGse, k. HERMEEe: W SCRIT U R EmI [J], Wg2edk, 2016, 45 (7): 757-
767.

[3] ZaEAk, skoCh, sker. Ber b RHEIE ST (1], MSRREEAR %, 2013, 30 (4): 375-379.

[4] SR, ZHH, k. WIME BRI MENSIR RIS (1], MLEE, 2010, 35(4) : 5-9.

[5] s, Xk, 2R TP R E BV 6 R RAFE SHOR P [J ] =4, 2012, 41(3)

323-326.

1O, RIK. ZREUCHITURIE B [J]. ML=, 2015, 44 (4): 555-562.

[7] JAUR. 2B HERMRE ZoRIE—MEI DI ReR Py s as [1]. M2FE, 2014, 39 (7): 3-8.

I #iEE. ARISEE S M REE S ()] LR, 2014, 39 (8): 7-10.

(9] Z=5%, T, R, 5. WREREIEhIA R ——RI LR B2 GER . KRMBEF) Rl [T].
2224, 2015, 44 (5): 563-569.

[10] P, HEm. WU R B AR SR B RS VC LSS [T, MZ2=dik, 2017, 46 (3): 381-388.

[11] R, mEER, 2Rk BT HE—EICE % (], %2R, 2017, 46 (4): 507-515.

[12] BRser, PMEE, HOR. =S IEEERLA BRI B A R g i (1], ROUOF (R
220 ), 2014, 39 (1) 117-122.

[13] VEHER, Migis, fEM. AR R SIS gk [T]. WEHE, 2015, 40 (5): 106-111.

[14] fmig, BRI, EBMZE AR B RO (1], W22, 2015, 44 (4): 453-461.

L1s] X, #kig. B IR 9% 856 R AR UME 0038 B R Sh DL EC 7k [T ). MI4s2%4R, 2016, 45 (11):
1371-1383.

[16] ¥rfeZs, ©I7, BRI, Z B R Al b B 28 38 22 8] (4 SCI 06 28 M AE s [ el s P i i [0 ]
M2z, 42 (6 ): 898-905.

[17] BERL, JAWO. HhIRAE R 55 B VAR 0 A AR B . DU HAR ) [0 ], 424, 2015,
44 (5): 578-584.

$ 2018/12/14/ 2T 09:05:51 ’7




| T —p— m - messl

(18] #ER, Wik, XMW, . FATS PR E RGBT DLC ZR Ik [1]. Mg,
2016 (3): 73-76.

(197 BRidide, B8R0, Rse. FUNZH0XRE R MR Z A L REE S IERAR B AR [J] . P2y
i, 2016, 45 (2): 224-232.

[20] XIRE, Jegk, Poor L. BURARd—BOER K R =R LR ()], ML=, 2016, 45 (4): 494-501.
[21] Z=pisa, siiliidi. —RPR 25 MG R AR ARIEIL (1], ML, 2017, 46 (4): 498-506.

[22] fpifgse, SRR, SRATL Il A bl otk (1], MZ2E4R, 2016, 45 (3): 354-361.
(23] B9, el RAZRSVIEMIIRE Rt B 3hei (1], 2 im 2016, 45 (6): 740-746.
[24] 2k, WA FRIMZERARTERIN SEARICE % [T]. 224, 2016, 45 (7): 874-882.
(25] Bi5e, 384, Seoi. WU 25 006 425 [ 407 Al U 2 Hrié;ffiﬂ‘”[n L4, 2016,

45 (3): 362-371.

[26] ZBERME, Tk, KEDEMAASBATFMUNE Ik [T]. W22, 2016, 45 (7): 850-857.

] JUHRZE, Mz, EUE. bR A RSO R EOTE [T]. 2R, 2015, 44 (1) 99-107.

(28] skab, BEJ, Bm. LT Risss SI8uE 00 5 XIS Shid 28 A W RREAIFSE « ARG s L KU 44 E Xy
Bl (1], IS HbIREEAE, 2015, 31(4): 121-126.

[20] #fh, SLEEAE. i@ 2K Delaunay = ff W A AR LR LR SR BGE BGA A [0 ] Z"#4Rk, 2017, 46 (2):
237-245.

[30] S, fhF. R HPME S P A A SRSk (1], MZ2Edz, 2017, 46 (2): 246-252.

[31] AR, oo, HEEWZRAEIREIAAE R (1], W25, 2016, 45 (5): 608-615.

[32] XE, 2200, REALBH. ZETIXIUE KM H ISR LAER DTk 5905 (1], HEk(E SRE2% 4],
2016, 18(2): 220-226.

[33] wvdal, skfET . 3T EREBBRIA DEM K R A KR 2200 [1]. 42447, 2017, 46 (3):
389-397.

[34] ifFE, T, x0Ek. FAHNDRAFBESLFR (1], RO (FERE) , 2015, 40
(10): 1414-1420.

[35] A0, HM. sORXELHRAmE B RET Y [J]. WL, 2016, 45 (10): 1250-1259.

[36] A¥RITR, SR, BURARZMEHIE TR RTE AT ()], W4, 2015, 44 (3): 330-337.

[37] NTHr, EOGEE. R A ARV 181 0 % Py M IR 2 RIS B sl o [0 ] 2 2¢ 4, 2016, 45 (6):

731-739.
[38] FHHE, wE%, ¥, T DEM SCHRHER A 58 A shilnl oy 6se (1], HEkfs BR324, 2015,
17(1): 45-53.

[39] XPfg, BRIW, B30, G REERRIEM B2 P o0 ik (1], BBURE4 ([FERFERD) |
2015, 40(12): 1625-1632.
1 OEAEl, BERIMT, S, BT RSP EGRER [T]. R, 2015, 40(9) 0 23-27.
[41] RWSE. —Fhzs Bl R ah iy m g g (1], 224, 2015, 44 (1): 108-115.
I 2, ea, M. S4BT BOREE R o Ko AR (1] HuBR{E R, 2015, 17
(12): 1442-1449.
[43] L4dE, M. FJHBRESRS KU =4 skor-& ()], ML=, 2015, 44 (6): 694-701.
44 ] EHOR]. W% ESIITFIT Delaunay =M B E [J]. 224, 2015, 44 (6): 702-708.
[45] BRikfE, BRoRi, s, FET MPP SRR T4 T 28 A R IE R R g s 5 52l (1], Mk BRk =2
i, 2016, 18(2): 151-159.
(46 ] WHET, oA, Deibt, 5. ZHEMZCRANNSWERERIF TR 1], ML, 2016, 45
(1): 119-126.

707

W KCHPCH.indd 107 :‘t 2018/12/14/ 2T 09:05:51 (




708

—‘ KCHPCH.indd 108

[47]
[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]
[58]

[59]
[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]
[69]

[70]
[71]

j

2016-2017

| T T —&— (T

MEERFRARZE R BIR S

JEHE, XVRSE. 28 A E R BE A EHA S vk [T ], WZ2Ed, 2016, 45 (2): 233-240.
TH, VLI, BRZEA, 4F. BET Plafstetter BU M TR FLIA T L [T ], Mhk(5 BB 24,
2015, 17(5): 556-561.

ZEEE, AEN. ARG R T A M A s i s B AR AL [T ], IZaEdR, 2016, 45 (7):
858-865.

ZER . BT RIS SR e M T [ ] 2R, 2015, 40(11) : 137-141.

XN, SNpEn, AR, . R ORI AR O M TR RS [T ). MZELe:, 2016 (1) .
JAWENE, BRI, BRZE. SIAGEREERL /AN bR R A ik S [T]. W24k, 2015, 44 (4) .
445-452.

XNE, khufiE, AR, A ARIEE T 2B R U E AR A LU RS0 [T, RREF5M
(EERAIR ) L 2015, 40(4) : 516-520.

AR, AR, SRMERE. T ) Al DR X G ) PR FhOC R AR [T ], 224k, 2016, 45 (6):
722-730.

WO, RIFME, EuA, . EETOUHRANCRMLI S MO REMFRBBA [J]. RIOREER (fF
BRARR ), 2016, 41(1) : 123-130.

YRS, WA RS A S b LTI RS S [ ], MRk, 2016, 45 (6): 747-
755.

flGZE, XVEsE. W& BB Iz [1]. W2 #dik, 2016, 45 (11): 1335-1341.
PR, SIFE . M-Quadiree B3| : —Fh 5T B0 U SR Gifith 5k 1 = AR R RS [T]. e
=4, 2016, 45 (11): 1342-1351.

JAWE, XA BETIHSONAHIE @R (1], WA, 2017, 42 (3): 12-17.

TR, WA, S@%E. PONSREAITKIE A AT [J]. W2k, 2016, 41 (10): 176-
180.

5, FEA, TR, mRERMAFREIC AZIBCENR ()], RICRS M (FEREN) , 2016,
41(2): 214-220.

FKH, TR, BEFREBINSUMBERD R fURAFS 2 U TR ik [ ], 234, 2016,
45 (8): 983-991.

Wi, s, /N T R DUER 0 22 RUBE R S Bl T Ak vk [0 ] RS54 (5 BRMER),
2015, 40(9): 1195-1200.

TE G, LR, KA, S SETERGITH ST L B E B RF5 [ s A R st (1], gk
FiARAR, 2015, 32(6) : 635-639.

BB, AR, RO BRI SR TS ] POT TR 5404 [T ], %44, 2015, 44 (1)
82-90.

Wb, LW, TR RS QIR RIS E ROk [T wek(E BRFE%4, 2015, 17
(12): 1483-1489.

ZEiam, FERIE, 2. BET GeoSOT-3D (145 MIXS QP rl WAL 5 5280 208 [ 7], HBk{5 B RE 4,
2015, 17(7): 810-815.

MR, WaEA, REA. EEHRMEIRHSCRMFEEA [T]. WL, 2015, 44 (4): 438-444.
TArdE, 2, W%, % BT SCOG URIVE T ER L =i AL B R S (1], Husk{E B8
AR, 2015, 17(4) ¢ 438-444.

WA, WhAL. T =D AT [T, IR, 2015, 40(5) : 136-138.

m5, XYL, SR, SE. i KBS M el LOD AU SRR [T]. M3 E AR
2%,2016, 32(1): 6-11.

$ 2018/12/14/ 2T 09:05:52 (




| T —P— (T |

(721 RERIE. U P RS A 58 2% = A iR Al 2005k [1] . s S5 s SRk, 2015, 31(6) : 41-46.

(73] fe—3r, Zm, R4S, & —METRE S WO E RSO BT (1], ROURSE¥Mm (fF
HREMT ), 2015, 40(8) : 1080-1087.

(741 Axin, Fide. TP SR SC R HIRUK bootstrapping s [J 1. MIZ24, 2016, 45 (5): 616-622.

[75] T8, XILT. BN E RN MY POLHLhE(E B bR e AL B 73k [T ], M2 2#4), 2016, 45 (5):
623-630.

(761 XM, MRSHLE ARIEE 0 S EE (SLAM) [RIEEWFSE [D]. Bk, 2014.

[77] M. BT ZBESWRERAEN ASRANIZEE [T]. 24, 2013 (11): 2223-2229.

[78 ] M, Bk, Lk, He T IOl m s BIRSH [ ], LR, 2016, 41 (2): 178-181.

[79] 32EM. FETHEAERE SWE LA 558 [D]. TR, 2013.

[80] MXVHEAR, FEAEA, fAIdh. T8 ikl = Wik i 7 b IE B30T (7], BARIME:. 2014 (02) :
40-42.

[81] BRaedr, XU, rFaasse. B Eaemlh i B A iemioy . ST RIaRmm (1], ERMEAR =M (A
SRRFFERT) . 2015 (21) : 401-406.

[82] ¥rmile. WK AR EESs (1], R, 2015 (02): 15-17.

[83] Z=hl, ARJRME, M4, 5. 78 SPARQL M & 25 (a3 LA #Iiisy [1]. shakfs BR#540, 2015, 17
(12): 1456-1464.

[84] RN, ARER. AN R (E BIRBOWAL S Bk BT il Ae [ ], 424z, 2016, 45 (9): 1122-
1131.

[85] W rfk. HEPARUBEM R [J]. LR A, 2013 (04) : 334-342.

[86] xIJcks, SRTED, Durpk. —RlIRSs 2 oma el Mashup HER R HORE FIAIFSE [ ], 2Rk, 2013, 38 (3) .
112-114.

[87] W24, Fhifiz, (B4R, — R Mashup FOIN4 PR 5 BRI s [T]. BROUKSS (5 BRER),
2015, 40 (9): 1215-1219.

[88] XZa)I|, RBKHF, Bitte, 4%, T HUE Mashup FZKR SIS R ZEHMIT & [T, Bl s FRHE K2
2F4f, 2014 (02) @ 103-106.

[89] #RHE%E. JLT Mashup HbEIF AN I M B AMESAEITT R [1]. AR, 2013 (22): 113-114.

[90] ZhR¥t. Waze: it Al scibid [J]. LifEFBRA, 2013 (07): 47-49.

[91] BREE, PR, NPl USRS T B ()], #2440 ) . 2016 (06)

10-15.

[92] mitf, #ads, £9l, % AT ENMES AR SR ()], WamIEE, 2016, 41 (2):
62-65.

(93] 7=y, M, SREIE. ZETSOMZII AT E RS BEBITTTE (1], WS RMAELE, 2014 (5).
39-41, 80.

[94] Zger. FETAREAAI MBI SENEE [D]. RIUK, 2013,
[95] HHYTMG, Wik, FeohiuRmI B [J]. We2E, 2016, 45 (11): 1352-1360.
96 | FWE5E, ¥, WKW, R TAETIE o - E A kT i S e A [T ] 24, 2016, 45 (7)) :

866-873.
[97] k&b, VIRE, AW, &, SOURFHE FEE N PSR RS UCEATST (1], W52 mubHEE e, 2015
(02):55-57.

[98] T, BahbEAs IR FA Mg [ D], AR, 2013.
[99] WANAR, YIRg, Dk, . ST THIE FshF3akMMerE (1], SHEMFAR, 2015 (03) @ 52-56.
[100] Z=fh, BREIS. 650 EBERA S50 (1], 224, 2015, 44 (3): 323-329.

709

W KCHPCH.indd 109 :‘t 2018/12/14/ 2T 09:05:52 (




| T T —&— (T

2016-2017) WL FRAFRIRRIRE

L101] #fd, 3CEAE, S, 5% AR EME B2 S8R E LR & 5 2 T L i [T ], a4,
2015, (02) : 228-234.

[102] &S, REW. MBI Foh SR =i mc e Bk [T]. Mg, 2016, 45 (12):
1476-1484.

[103] 5. ST EMGHIRZ Y M E 2 R EEFk et [1]. 2 52 MIRfE R, 2014 (02) : 43-45.

[104] Femt. B =4 WUbE RGN BOH S (D], PEIFFERY, 2014

[105] Z=AR. el S BA IR ST AR AL [1]. BRI, 2015(26) : 86-86.

[106 ] ®XFH, VM, FMNIHE, 5. TR HARER ST FHb R B R AR R e (], 2R, 2015
(9): 44-47.

[107] w45, ATEMSEAR TSR AR HSY [D ], K&K, 2013,

[108 ] e, Hi, MVLHG. BeahZus iy AHEIZGAIE (1], 25, 2015 (11) : 102-105.

[109] 2. AFFHCPIEBEENIIE RRH [D]. Jbathsd ke, 2014.

[110] 3kFhy, REAR, #ERM, 5. SAUBRELGESEBEEE (], WIEEHA, 2014 (03): 84-86.

[111] D5k, BE. AR A WU B AT SRR ICECSE S [T], 4240, 2017, 46 (3): 371-
380.

(1127 JR¥Y, . T ST T R 2 B B 2S FPER A A Bk (1], HuEZs a5 e, 2014, (04) .
147-149.

[113] skiHE, T5HB. WebGIS Bl =se 5 {5 B A A RGe e [J]. MRk, 2017, 42 (3): 169-173.

[114] ZREH, 3CH. %Iﬂ(*liﬁ% SHME B RGAATREEAR [T], M2k, 2015, 44 (5): 585-589.

[115] ¥, A3k, SR0AR, 45 SEF 400 00 RESCE A5 B SRR R owtsE [ ], ITEEHLN FH 55044, 2015,
32 (4):83-86.

[116] Z=E, Nk, WEFERR TAEIREETITE (1] M2, 2016, 41 (10): 100-105.

BRI B AFE X O EAS R R ORHK HRSF A B

770

W KCHPCH.indd 110 :‘t 2018/12/14/ 2T 09:05:53 (




—‘ KCHPCH.indd 111

TEUNEZWARRERR

—. 9l

AR EHEATSE TR BB | il AV B B B h g A B AR B . FORAN
JkRERE s R, TR A AL IR 52 B TR R SR 4251 o JIE Y “—ilf— %"
FEL M | TR A T T LA D S R e DX A5 sy TR e S8 1T
G . EZEERMBOEE TP A, AR BRI T AR AR A T s AT
fufIkSYY, A Bk . T BE AR R SR R GBI, WSRO . HAS
A 500m YR ICEIEHET FAST AT m AR S AR R A B TR, 5 BT BE T R AT
PEAT TARIE B 07 i OB . BRI RI A B AR A R i, bl TARIHEHOR
BOE T, 5 TR AHIE

IR /S FT N N - B SN 11 P F o WU 1 e e U R N T R O 2
B H BIK, T BRSO SC A RS BOR B R ISR . I | S50 i 2527 R
K, VIRESREMEA  WEMEREOR | BOCHAR | LGl (FE AR AR HrHL
AREEIEE R, WORHEHE T TR ORI #EE, TR R AR R A T IR AR,
T =0 B RE L v BOBIFFEIRL . HIRTRIA . 41 3D
FOAEAL . AN AT

e i AR BRI SR, HESh TRTEOR L B A R A R I R U 1
QR T EARENETE, AU THREORER R, fedt T TR 2RI ACE4S T
SRR AR LV Y R eI, LR T AN 225, DR X TR 4 A SR R b AT 1
B,

$ 2018/12/14/ 2T 09:05:53 ’7

1777




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

T AR et e
(—) BEie5EAtE

W& “HHRR +7 HR . TCANBORR A RE, BFrli 2L m i al, TR sagia bl
oRAF, AR LAk TR AR BN ATy i EARE) WA R, FE2ERBAELN T L7

| EBITENERR SR HRE

HEUFISEE R BRI (AR R (P . 4RO RIS . BOLHR
B, TRANLEE) ML, R (CPHIEIAR | INSAR £OAR | ZH 2 R 58 (L SHUE i
PR ) T TR R SF5T, B AEA AU i) TR v A5 LR S | R BT, AR
A EBUE T AR, e TR R . A Ak T b PR Y
CPII $EA, B 250 1) iy R DT T 4% i 9 B 3 ;- GB-SAR I I Y 28 [l 58—
ALEUR R A TR AT 2 AR g o IO P e AL g AR B 0 v A 8 e R 1407 ik
ORI 5838 AT ANLZARIELT 121000 Ho@l REUHIE IR A= 7 5 SOGERERAYL
FEFE R €919 KM P32 A5

2. R ENEER R0 AR

AR W — TS A R IESE, LIS AST AR SRR W R e LA B A I 4 2
Wk AT 3 LT e R B R . i FH TRl 2= ke vl e 5 TR
ASTEFNG EASTE B Z AR R o X — LB BRI &, WA R C 2 s
FFe AW, ARV RN | AZ AT A . A B A 7 2 R AR SR Z P IR
JRLRPE AN, I AR SR/ N A e . IR FSIT . KRS0k . K E s, i
THRBIEMHNEREARR A, BIHBCYIE, ERRFIEAEE RIS, BoA W—Rpi 7
EREEH T AR &

() 5RHRE

1. EXT /TN KR ARR SN

R R TR AARTE R, BRAMK, SRR, KEZERS, TR
Z . AR EOR S AR A, 48 TARRBIIN BT b T BRIz A BRI R AR (R
Pl TRk . OO AEE R A AP RS TR TR A H ST, DURES
Hrit, EEEST, STk . RIS MESE A SR TR R, A BROCEUERL
GB-SAR. MuMi —4EHOCIIN RS . B aELA . GNSS Al LA A\ S Se R 5B 5
%, FISEE R TR LA B SRR A BORMEBEA TS, UG T DU SR BT R o

(1) 321 7BV Ml B AR EE S 0. L T = AE AL T AR s A bR
ARECTE T AL BT %, R TR RIE | Jrikflere . HoRSet . o nlAE A6 T i

772

—‘ KCHPCH.indd 112 $ 2018/12/14/ 2T 09:05:54 ’7




| T T —&— (T

HLER AR GNSS AHES G 1045 18] = ZERG 0 7 AR sl oR, SEBl T KRSl ZRIRE R
SERURI = HERE B e O . A5 A K VMRV SCAR R & SR T I KIS S SR A 4 TR, Sl AT PR
TCEMERAUAI AT, FEA I AL AT A RS IGUE , X O R TR RS Mt T
(RS s il i T2 4 8 1 B

(2) #5377 GB-SAR Z5a5E S KA MUE AASIE T ARR 41 T — 5T iy — 4k
ORI A S = ATIR s A A A B ik SRR, SEBE T ST GB-SAR Al —
AEFOCHBAR P KB A B B L S 2 o MR B EE AR gl i, KT
FIS I SRR AL T — BB ik . %07 N T R B ey U MR L SR
A Tl b B AR, AR T A A MM ARE . TSR

(3) 21 T ITM B N ZEL W FEM A A7k . BFR THEMENLEE A . L
RIZ . IR, SR AT . T AL T ek A Sh ik AR T Wi R
PEZRGE, (RFE T HOARLS M U W e, Soall 7 MUk B B 45 M IS . R . SEmf
EOREEE . AShRMEI, CAERDC. ML SRRE . BRI dEs AT b P AR BN

(4) W T 06 A Sh BRERI B F T RANL, IR 500 H T 2 el SR T
() 3 B RE P RS S I, S T R e AR T A 3o R 0 2SR TR W DN v v R 1 3
b, fpR T R 2 SR T3 R T R A A A M

(5) W& T GNSS FHEAILEE AAHES A AT Bt T 52 JUAT I 3R 48 . A Al Rpr
TRZE R T IS A B T N i T RS FE A e s S R A s 5 sh A8 B
WEI . AR TR S A LR R S B R MR, A R e IR T S8 RS A5 T R i - Bt
(R JRIBRME o X B G 2Bk R e (R B R T LT WD [T, B by T B T I S AL A0 R
S A S AR WA 2R ATE A B O A A KRS . RSt
TR, fRPRCES BRI AR JR it T | SR W SO R R MR 4 T B
KAEH.

2. BB R

F B T B RS G A ist 7= R4 5 AL SCIR IR 55, J2 1 Bt £ 1 38 a0k
MG . EHUER P BB AR IEAE R H P IR R, VR IR R I R SR
O A & P TR SR . AR ) R A RO BORAE . REANTLE AL | R
W R RME S R B A A A SV BRI ST S T B A 2

(1) KA ER S RBHEAR

TR R LA AR AR R TR, TR T 25 MR 8 R 0 ) R SR 3t TR A
SRR B SRR o U EAG O S B T —Fh 255 (] g SRR MU R AFAE 1)
RGBS s A BhECHE T, B T —Fh SOkt i 22 KU ol B b Y dbt @ ik
HHARAG R = B 25 B AR ORI HEA Tl S SUA (R RGBSR SR T3 T2 Bt
(R T Jir o S 5 T I 1 50 J2 U0 KA oty SR IR A A e T kst = 4k

773

—‘ KCHPCH.indd 113 $ 2018/12/14/ 2T 09:05:54 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

BRI F IR T 0, ALt @SR B SE R T —Fh S F BUS AL BET (GPU) (W44 3D £
AR, FEUTFEBE B SRR T R = 4350 138 o $2 Uk i 2% 9 6k i g . it
Gb, HRLEA SIS T B AT BR A RIS RAEIFIY T A i < S0 — 4o e i g vh o7
ST B RIS 358 57

(2) HEAIB ™ (R W AR

AR A R WA R A A R A D JERIASY , B S e E RIS B
1) A R G B SR AR LA B SCI AR (RS T2 R HEIR N o DABOG = e R ER . R FoR
SRR BRI B B A N 5 R BB B R, i i e st R 4 i s A W
WAL, LT RF MG | W 50 st d s SR FE I & T A& R G
EEX NSRS TEARAE T W i o IDARBHEE I FARSE T = R8s b Tl 351
ARRIRIL, 15 T 22K R TR NG B . SO PR e B SRR 1 A Ty e AR - e
TR R4 5 S A%

(3) BPMEEH A

TN Y B HME 2 U IR B E A F BRI 2 — o Jba B R 2 SR 58
“kmﬁ%i%%%%mﬁﬁﬂmﬁ%%&ﬁﬁ%%ﬁm”,u%&%%%%mrﬁﬂﬁ
BRI SR BRI, ST T RIUE Z SO i 2 R Ay | fgok T8 E S 50e
fRlnl . AR A ZT T E R . W KRB R . = X 55 LA A2 il e B
BERAE SO R B E TR PRI TR A, 870 T SC i iR, 1580 7 Xy £ %
(4 = AT

(4) g™ KBRS S R A

WO A I (5 BRI AR A SV IS FME . et RE s, DA kst ™
KB 2SR R . NI . o PR OGRSty . . &
WE R Sl 55 BT SCkis ™ B IR S =P 0 S KGR T A ~F A8 b T
2B E R RGBT S, AN T N TR RSO RS R RN RS
B EHE T S AR U SO s BRSO E R SR F 7S 2 AR p Y
I TR B IR

3. KEEBIRNB#HRA

TN LZEE R TEN B RATERHAR | MBARIRESHR | LA AT B |
R . BEREAR . POS A E LA GPS @ fifiA, DR SUE 56 G
W22 AL IR hy iy, PRk B £ | ﬁﬁ Wi FUEZEEREL, JRkfbos
AbER | 2o Y AR RN A B e B AR A A AR . FHTF I AN BRI L IEa%
A %L, AR AL, TRMEL . Pdﬂ&ﬁ SRR RS 2Ot ARG
10, 2GR AP SEE L AMENL . ML TR IRSE, P SMIFRI 22 a5 BRI R
Gb BB Z M, BTN T AN AT AR, BT ANLZS B BRBCF

114

—‘ KCHPCH.indd 114 $ 2018/12/14/ 2T 09:05:55 ’7




| T T —&— (T

B EES EEE LR RIIARL . ARHEL . B/ NUEOCTR B R GO £,

(ASHER R AR 22 UL A & R R () — T s R, il S AL R E
GG, N AERPBCRERR, SR ARS8, A
SRS R S AR A TS AR I, MRS A BT A . R AR R A 5 R A
A K AR AR OB AR R IE T AR

4. TR RN S22 AR

(1) et NAMNILEGE R / W 2R 5

WA A5 AN B AGAS / W R G th i 2 e AN A R GE . NG A R G875 T
MWD RGN, AR & FAR I RS . RERHEZALRAER . A h¥E
MZEE G . ARG ISR, BRI T LN 2 R 8 A ol SR . i
FESCAFIEYE . BRFE A ZhKeAr, st BRG], 25 TR A S W Rz AR A i 5
Difk. ZARGM RN EENFEE: O 7L R PR RET 6. RaFl
HZAG AR | NGB GHARR A iR, ik T RAETFAO0E . BRI
B, ST A PR AR I A B SR AR SO R W . Q3R T s R EE A
BRI EE AR AR . SR TR A e A 5T O I AR T B 1 B A Rk T AR R R B
B, SofR TAEGE (G0 BE AL 5 $2 0 T B NEe FR ik A g i) sk B 4 Sk A T
SEFRIENG SR, SUEL T MAERHIE S E 2T SAE BB SR HSV Bl FIe S T8
PRSI O HR IS U S T BEAI Y A sh ik (FR k. G T 3T B LR
EMGPHER D, Mo TIRESE | TSN LTINS PHE R, KA I 2] ) B
FRRISRVR BN = A B, R P T SR S . @D T s AR AR
BRI, ST RS AL RS PG AL A, S T X e N H B S
TR AE v LA R B, SRR TR A AR . DB RS T A% s e 4 e 55 T 4 W )
Bl AR S R . FIRR RErP gk . 2P UREIR O AL IR M S HAR, o T3 T
FEIRSAE M55 PRI AE I R AL R

ZARGET 2015 A R WIEAZ S 2 SHLA L 250 e 8iRis T 2016 4F, X RGAEMH
TLAZ LY 2 SHLAZ 27 EXIRAM . RGUaiT8IR RAF, Hrh, SMK A RSAE A 5
RFRRE | AR PR . KRS BE | SRAEAE 56 45 AR T4 [ SITES A )™ fh, HZ&W
Ras . HAREFR R AT R 5 TR4E W 2R G Ae U kG B FR AR 5 T 5 SITES 23 H]
FEEAEY AR RGN SR W T L T SITES P75 o RGBS SRR T T E
WAL e NN B B AR, FT8E T EAMEARZEW, b 7R s e 52 AN
AR B E PRE e K

(2) YERI e A W 2 A 55 AR

PIER IR 2 VT3 i ke R B et . R T B R, S A sk
FORRE, KA HEsh TR — . A bR Rl Pk i 22 4 Wil 2= i 45 HoAR

775

—‘ KCHPCH.indd 115 $ 2018/12/14/ 2T 09:05:55 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

PIMIBCRI25 R JEmE, SR RFID, 3G, 4G, J64F . W2F . ZigBee. WiFi 25 ZFhifl {5 H AR 5L

PRI 25 A SER AR B, R = S Se g S I B i i A B L oA = UAEdd . AT
L R Z RSB, ST ARSI AL AN . GNSS 1R & . H
FOKAEACAHIBR ], AT 5853 7 FH 45 i A B I A A T A R AR, ndiRszX. SeerX. bl
B BT BRJUADEARMEIAL, RIXTEERIN ) . SRBTIRIE . SRS T WIS W
A5 Ay HT IS AT SRR TR AL, MOBAS R AT 20 N 7 R A2, R AR
FZHFAS EARR

FERBIET SN, LR MIBARE R —Fh Ll PR R 9 23 (Rl s B AR, HA
WIPESR . RSSO, R = RS HAR,, Uit hsint, #Ednfm=t
ZAEM RS, R IERCE . fe)) . Bdsi et b2 THRCRIET. i, Jf
TPV, WD BE R R A . SRR AR | s B AR I R A 3 s FHECSE
NTHRE . 28 W28 F B 75 B2, WSl ek it S5k 0

WU 0 22 42 Wil = IR 45 R G AE B R4 . AbBE A T TR AE TIN5y
T, WA M4 . Al LA N AR HLER AN GNSS HiAR . BRI, =4 0oe .
InSAR i ARZE, SCELIXT RS . 1, B =4EA R e Bt . fE k)T, LA GIS
SEml, PEATVENXT R 2 2 REE AT 8RB, DIBOHES T Mg B
FFH) . N TR EN, SATIRAS GRS, Bl d s X Hum Fif . 2% 3R 50 )i 2
— PR A I A, RT N T AR

IR IR 22 A W R AR JUARAR B THE) R, AR TR b idar 7 A shifb e 4
MRS ; EEESMER, BrafrRaTd @RI RS, DASCIUN A a R A N 1 e 4
s SRR | R TE AR MR I R S A T B WA RS ST AR AT 1L %
SRR AT 2 .

DTN BE BT L T AR, X I 0 22 4 W A T R T A, A =0
il TR BERBIRE RGN %, PR TE S PC. B ImA D eI s RS A, R KT
AT TFEBILRN . BoRE RS R | BIUASSHE 3 54k BRI, FRARMEAL XS, 425
TAERCR, BUS TR AL S 400835 .

YRR I 2 4 M B AR it — 2D e B TR i A IR S A, A A S A e i
KR BATAEBASINEET, B REMERRTEA L, ToEr X bR Bl S b 4720015 5 etk
SRS, GIS ¥R5E T B W EEE vl Ak, =35 T A9 M A A B . 2k LA & 2
PSSO SEME A -

5. BEpMERA

V@M;ﬁﬁmmHWmmiﬁk%@%m—ﬂmmu pEAR, R MRS B ATl

— PP R SEA A R =4S BRI B . AMTTHE GPS (&BREN R4S ) .
Im(E%%% L CHEHOEIRE RS . CCD GER RS ) ek G R AR 5 2 AR ]

776

—‘ KCHPCH.indd 116 $ 2018/12/14/ 2T 09:05:56 ’7




| T T —&— (T

RS F5 L, W T —ER 8 =4 R4 (mobile mapping systems, MMS ) . R#
BTG RIARE, nTR %k, Mk, ML, e 2RISR oh =4t R 40,

FE RS S0 T 1T, 3 AR DG BRI R 8 2o S U A B AN S R AER, ST IR
T — RN FE R I A . MEGEI % AL 3 I 1 3 % A % 3l il & #-A A [
GEME . T e e 2R A AU T S A BAUEA T T R 388 shil e R G e 0 R SR 25K
IESHMERIRTST, FEBFE R AT LA 20K 1E AR 200 2 DR 1 o i 2 iR 244, )
I A IE 5 GNSS KRB N A E ARG B, B AU R/R S IR RS, nlEE & sl
P340 GNSS KRBT F B E AR 22 HIAE 0.5 m AN . SivEnt, Zpe -+ B i 3D
SLAM $iA , et BOCH R & el A b, oT A T S ORI e 6, JF3%
Frfesk =2 e stas e . AW . BT, DhRME S, ARG S i i
o bt @RS X 2 8l LIDAR Bi R4 5 BiAb B 7 vk WS R SE B BiF s, X%
S R G BAR AL BT TG R | Bl R AR EE . POS RAEIE AT A S
KT . B shl i R 58 AL s T LT b S5 ) LA T T IR A MBS ST . Il ARRHE K
“F RO TR I8 2R G0 R AR B ) R AR A A 1) 24 b A R R G () AR BR AL A (Y ) . A
TARBURA R 28 1) = A8 b, BFFE A BLBIA T R38O RIENI I 2 b R 40, il
125 AR BR R GEIR S 1 A HES, BE  BOTT R B ARSI A Y b AR AR R SR A
[ A AR . B RIS RAAE A GPS. B S5O H I B WS 8 7 & Semh_EktT
Ak, B G U T AT AT, AU R AR BRI MO I A A st AR, AT RE
SEREIRAE HAR S =2 s 2o Il BOs Rl o AR B, R IR T I X R A
HESI Y = 4k 7S 1) B

s sl s oR, EZM 4 5 R 1 & TAnkArdE (CH/T 6004-2016 723K
R sl £ AR ) ( CH/T 6003-2016 A28 shill Al b e ) 55, 1578 2 il [ 5K b e
(S B = ) o

6. SREEEARA

UEAESR, iGPS. Pl TR 5Et 55 ok B e AR K SR, RS R il . K
TR EN . AT EE N T 2R S N

(1) iGPS

20 42 90 AL, 32 GPS B3 &, 35 ARCSECOND 23 w6 JF % T Indoor GPS ( fij Bk
iGPS) o iGPS FZEHF g KR H s () o 5 o7 ) i, LR GPS 28481, BRI =
FAN R S YRR ARR R, ARRIAY SRR LM T DAF S . iGPS FIFHEN
(RIS & B2 7 A PN A TR XSt , AR S A e I BER IR, ekt
HE K 3000 5/ . BIEHEIENE SR, BEEXTKOP M R B AP T A, EEA
TR SRS B E TS B, HEAA 2 UL AR S Bk aT DL i AR B AR S i T e
BRI ) =LA AR, T — A TR B D R 2 A, R

777

—‘ KCHPCH.indd 117 $ 2018/12/14/ 2T 09:05:56 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

K

iGPS Xt F R A il A It 7 — R i vk, o LS B ARSI sh A m A
Wit 5 GPS Z4l, iGPS FE[FIRE Y (M g A bR 22 5] 45 /1N ) Ja PAT ) DX Jg 38 0 11
N, FTUARISEpm P ARt T 360 BEAs M, AT B4R 2R, DM RRARSH PR
SR R . HAT SRS . mACE . RUE . MTEERRRS, JF HIEAARZ S MIBRE], dEad
RIS, WTRARKRY RIS, Feld & T RIS T2,

VL ILAER E MY SRR ARFSE T iGPS MR R SE, Wi, &% . W - 5T %
HMILZE TR 38 A B TF R T iGPS I i R G AR ZERERL . KIUFRARG B 1 LA S ) 3l
BHEVHILAL B AR SRR TR B N RIS, AR SERC A, PRmeme i, b A RIS R
KA. 634 FTIRA W iGPS it R 40 B & S0k . it (IR ABEER ) | Aismih
FEHL, FEHIW . ATS AL B AL, 2t RGN HMEREAE, 4EmlEs R 5%
R REIAF] 0.2mm,

(2) thE

Ph TR —FPaE & ST 2T GNSS PGS A&, th LEM TAEFEE S GNSS
FEAAA], LA SRR S5 R 5 GNSS TUR BIHURSF—2k., 7Fl GNSS EN REL 1)
BN FBA T E, Dh TR LA | #8055 X B 58, ONSS &40, F#IK
DOP {8, HGEENTERE; WREWE MM HE M R SGE, 762 N XA 25 () 4R 0 = A B 1Y)
FENIIRSS . Dh DA AR RARE (TOA ) FIEARE2E (TDOA ) KIENIFEH, 207
TS AEG RTK B2 I FH Ik AR 07 00 (A L2 (L, T PR O T2 b 22
P 22 R 200, SRR MSOHIL AR 23 (] A b VRS FE RSOR B o A, AR BUAS 31 JE K
PR ENREE . W REEMAGCAEZEN ., R, B . TS, KRS
AR T —ZR 5N H o

BT, 2 EREAETTAE = DR, s E 1) Navicom 2 7], 58 BB /R K%
WIS B 3 R R = R SR T P R A o sl 7 AR . A — 2828 W] X Bl
TREFEARIATIRA BT U S SAEE . B P F 08 TR WA S AR5 5,
ARFFE e, JF BARE) T —E M SEge v F . Bl ks th DR E AR S5 GPS TR
TE AR WD rh g I, LA SR FH PR T3 5 AR 5 o R L 2 2 S0 BRGNS R
MHT,  RIESSE R MR A T kO DR NG, A TR ARIFTA
FEXTPERITSE o

(3) Mty (UWB)

e R, ExE At 58 2 /0 R S00MHz 34 /3 80 8 (7 D bk LA 4R 5 45
) N 20% AES, H IS A N 3RE % BEAL T R ME R 10dB KLY, UWB {55 T
ENLH FEEW G| T 200893, I, A{F 5% 9% 1GHz, HAT 0.3m 5 Lh AN
FRARIEIR (W 248 0t v] LI ST AT ok, XA AR S NIRRT, Rl LASRAS AR A 10 T BE RS

778

—‘ KCHPCH.indd 118 $ 2018/12/14/ 2T 09:05:57 ’7




| T T —&— (T

—‘ KCHPCH.indd 119

JE. UWB i &1k ns ki ns SLLLT B kbR AL f kit IFR A EIIKNE] (TOA)
FEABNARE2E (TDOA ) S 58 UM BEAE (7115, BEAEARAT 20em LAN B BENE
UWB RO 5 . AR W25 S Oy SRR i, FTLORHLY . dEefi kit S
WG EL, KRB SR T SR S 0 L AR %8

2002 4 2 A, 38 EBCH (5 22 01 &1 UWB SR TR A, th2émie 77 UWB #
AR R S, FEIE BT ILAER], UWB 97 S & FIE R & RS TR 1k
AetherWire&Location F1- & 1] Localizers & i F 4t J2& 38 23 778 % 57 1) UWB 2L R LA 2%
FERLRYWCAAFHLZ I HEA T ka5, 0 M A5 5 v #8505 0 Dh BEA LA oy 2 SR e AT L 3
ANRIZZH S IEES . Multispectral Solutions 28 H] JF & [ Sapphire 45t 21~ @ lifds, £/
4 NHRHLA 1A S AAURE RO, REME AR 0.3m, 28 Bdla 13
JE Ak 0.1m,

RPN, R ERHE LI TR T UWB HR A iLocateTM L& R 40, SLHLT
2D/3D (SERTERL, IF T UTJLAERRZEIT & N T aidim . Tolk Ashie. Pl A REs
ARG WWHRBMER Y LocalSense & R GEMERTT S, REMS R TR Tl 37 BER R LH 11 |
B WS AU E AR IR, B RUR% L WL EA L bRt % . iRBUA R
TR UWB B AL AH ISR .

iGPS. th D EMBEHHIMEREXTLL
ERAR SEALE R {5527 ERAE AA
iGPS o ) LT HNEO Pk =
P TOA 5 TDOA TELE AR 1 ~ Sem i
UWB TOA 5 TDOA IRUEEEE 10 ~ 20cm 1%

7. WEHIEIZIE S DT

23 AR AZ i B AR B AZ I B 89 23 52, A5 s 18] B30 P v i R 5 B A
2 (1) 56 28w AR I 277 A A 23 ) 5030 2 o A AR SR o DL Y 2 B 8 42 O kA 5
AT J7 ik . RIEH/HTT ik A SRHRMNIZ 7% . MRS SE 70k | 28 ()45l Ak
PR T7 1% . BB RGN R T R, (EFE AN GIS TERCHR A7 fifk . A B2
] R Bl T ) G AE R ,  S TBRCHE AT P2 0 5 0 A, R A 1% A s ) S A
AETH K2 25 77 NI A >R B MR T AT 1T R R S, ¥R 1 Ba 42 4 1) 107 P s,
TESR TR BETT . ST BOIR 5 ARG | 22 4 M D00 T4 o 45 0 T MR T R A I
WOR

1) ST ARIBE . P I B A 25 VR AT oR , TPt SO, s
S MU MR . AR SURIBS O, BT H X A |

o

2018/12/14/ 2T 09:05:57 ’7

779




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

Mo g (F) 5%, MR EsiE] . HOSURIK SCEE , AKX SEEERN st . D, Jisse
SR, STl . S E R FE DS VT AR i =4 LRSS, RRHHME T
FIEP Tz B . SOk . SCRBL . R ARSI T T RS IR UE, S H bR
FT AR 2 S B Bh P SR IR 55 o eS8 T FH B 8 1o MR 1 T, 3 3 X 22 1 38 46 22
EBARERL . MG, P —Ze b AAEE , I e i SEPRdR ok it &k, WFoE P
K170 . it . BRI IZR A AR NES, B RGEE T = 2k 2 25 [R] PR i 3k i
oS [ Ry 2 . FERRIPEAL T, B A MY . LRSS . A SRR SRITEAS
W R AL, ZRB40r . ASCFEE, nTiE—x i s | . =Mk R & TR
P R AR B E T o

2) WATHUR SR DAL . LRI B ST e r AL G A BE S, 454 R TH
At B RAE, W E B EGE (CFOEdE . A M EHEST ) | @&m%ﬁﬁ(%
BUES . THEEES ) | REGEEE (IR . AR5 ) | i adidE (I
g LA ) 45, Wik s [ B S TR %MT%aﬁﬁ%%@miﬁ
NEAREEE R, IR a5 5 i FH T 2 5 5t i SRR AR Y sk rh, S
PR . IR A5 T AR AR AR e SRR

3) A TR R, @i TR A, R ib e U HE AR Z 2R Z A
FNIE AL, AW B DR RGBT EAE = AR RN . RGEAR B2 1 3
fFE I PR . REAREHA, Dias s B AR N 3R, R TR H Y
Eﬁ%ﬁé*@ I g T R TR A W PPAL PSR R, S I K 1 B b Azh
. EE s BARAZIRT, RARTUE NI, T AR SCH P AL S U R S 4
%m&ﬁﬁ&ﬁ%%o

8. BEEMITUERA

Bl SR T AR AR, T AL N R 2, R AR R e, MR
SR AP TR . N E S R, S 2SR R R LR DR, B
T4 O e m O LU R, BRI 632m, AR e e AR e Ak
m6%m,Lﬁ%&ﬁ%ﬁm%oéIELm%ﬁxamm%@ﬁﬁwﬁﬁ,E@%ﬁﬁ
300m (HEESR 70 2208, B JZEEAAN H 2535 2 LSRR 2 Z2 R AL AN S B AR R 1 3
THE TR AR &R S35, BT —5 RS A A TEJr

o 2 SRR A e Lk . X TFRRZR Y S AL, R IR B R, X
TR 300m MR, th TS . FEEE, BOWCBRE RS SR, BT, MLk
W i) A3 (ARG BEE LAATIE o AR R A IR BR OO AL, SR AR RO
BLABAMESR” , RUSEOCEY ARG ) . WUMAMERAR ek v IR (9 R 48 07 5 ),
WAL A AHPE RIS, TR, 00 T VAR R 22 XK BE B oG ARSI, A
S T FEOEBE ORI, K BB B RO REA R ReRC AR, e

720

—‘ KCHPCH.indd 120 $ 2018/12/14/ 2T 09:05:58 ’7




| T T —&— (T

THERSE

TR BE RN 0B, 8 g R v o R e P A 82

2R BUAR S A . B E bR R B AR G R AR R . Al O R Y
Fml b, TBRC T BRBER SR E R A ek T2 05 (ZL 201210539302.7 )",
WERR 7 3k AN 32 5 B A BRI, TR0 b AR e S A ) BB, SHBR T A
TiRZEM Bz, AR ERG R SRR % E R4 alohooi 3 SC i 2,
PRZFHACFFRAE M GNSS 10k B e (or ) AVER AL B 7 v, R SN 601, S 4 4300
(600m ) [F-HIAEEEIAS] 2mm, R mfL S (600m ) MUAEREEIAH] 4mm,

9. BIM K

(1) BIM 5 GIS £ RAYEE A58

BIM JZ UL =B F AR A, SRR T TREI H A AP AH A5 B TR A 7y,
BIM J&X TR0 H 13t S04 5 DI ReRE R I 8 5k . BIM BIRU(E B EAT S8 &, vl et
TAEXTGE 3D JUAE B ARG R,, TAERT R o8 B TR SRR TR G 2 6] ) T2
WHICFR; BIM BRME B EA S, TR BRI i G2 nl U FAH BOGHRRY, #5
RUp A G R B AL, 52 BRI A W R SR T8 BIM RS B A 8ok, 4
AR FE P B RN B8, M FELWELMA; BIMBAGE LA, F
SRRIRENE A shidfh, ShARR A A B .

IEEFET BIM AR A LA Rk, AT S TR 4 i JRL 3 H A 50 15 R TR PN A 45 il
FEARCER, WM bR BIM it T A FE- k2 BIM R H AR BRI 2], AR
6B LERLHTH—WFA. B, R T =AR%, (e EEERERRI SR 28 B AR CS
VRS, BESCHREFEYNE TAER BS ui 2R 50 M SRR H RS sl R 4

¥ BIM 5 GIS AHLEE A, WXk . Ko R T AR BIM B H. F1H BIM
FORSCIURG AN, A GIS BRI Z sl oA B, AEt T BB, S0, ot
O ES A 22 )2 BIM Jiti T A B, e384k By BES AL T GIS B R R TR 5 B LA B
N AL A, s 445 B B 2 BIM 5 GIS 45 & YL A, I BIM %k
PEVEAT GIS I, K RIIE A m 1T BIM A GIS -, JR PR nl B2\ BIM %k & b
BEEL, MTTSCEL BIM 5 GIS BLEEAYEEH, 78 TREM R4 b, SR B 80y
A5 AT ALK A0 2

BIM if r] 5807 Mg . BRI AN = e O S (5 B TRl G, SEaiE T30 i it
SRAAGSMN, B3G5 A 2 S SRR TS, 7EVE R B 2Bk R AT i T gk
P57 T o X 85 3 W 3R 20 32 S BT R IO 25 4 4 4 B (v RS M R v
WK BIM 525 TH AR A, IF Sl AR B TR it T i R Wi s, SCB T o
il TR e Wt . LRG0T LA TUE L) K AT A R

(2) FEF BIM [1jifs T4 A

BEERHE AU, e T F AR At T I e 1) 7 AR = 4R it T 4478, AR

727/

—‘ KCHPCH.indd 121 $ 2018/12/14/ 2T 09:05:58 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

PNGEM, FRISSRIL ST, e =R AL A LASEE Y . TR BIM
BORIHEAT AR . rZiit, il Tl B R A BIM BB DGR vpoe, WNR T,
FERI AR ST B, 1 BIRFE SR, RSB T IR, MR e S
FIH =R AR, XSS T CAE, s 25y, IF SRR T R gy
Mro FEEZR 5t =1 B B Bk et B, R BIM F2 ARG A & SNAEAE 5T
WSSO, S TN Tl R A b IR 9%, 4 T B R, R
SOHO Huty TF2 T3 TFE )= TGS MM T AR 2y, 383 = A BRI TR A4 3 1
PR, FRRBTR ST PRI TEOGT, IR S AMTAEE AL 2 5 RIS A
FARMTAEPERE TR, R = AR B AR AR = 2L T, Al = AL, gy
SIS BEARRL | B S S R T LU, A AT A R T A R 25 . 5T BIM ALY 4
B AR R U T HRAE TR, SCE TV PR A T v — AR it T

(=) ESEEHE

1 AR R

FURTE AR B0, PRAT AOARIE 2 DU R T . SR EShniE, a0 (R
RAE ) ORF TR AL ) 455 58—y [E 50 2 s PRAS RUR i ATl b, an (OO
B TR TR R AL ) (A BRE A RGN B8R (RTK) HRMNE ) ;5 54
A BRI (. S gkES . KR B At RS AR L
FIHE AT AR, IR R GE R TR ) |« K AL AT M A CORAK i AR I 4
W) BRESHBOIT A BRI TR R ATE ) 455 S5 PR th 7 BUR HE BT bR e, 4N
by OB S m SR A ) | b sRUT A CRESFUE T AR ) 25
Aol Am R T R e U FE b, BN A ER AL sk e o JE R
T SUZ UG B T AR AR AR A

N T IERMZ AL RE, TR R A AWTRFSE IR 5583 . [EIZ0N2
HE B R — ST E AL FE S e ML AR B TT TAR,  H A TR U 7 4 [ 5
HEA (ORI 22 SEAR R ZER ) (i 2= (6] B I 2 A ) TR 2 A F R 2R )
55, BT bR R PuaE Sm a5 M AR B RTE ) (s ilie ) O
MmN ) 4.

W4, TRENEIRER B E 5, (BRI R Z Ak ATl %2, SCRIX
S, SPEMEMNAEEE S, HWROARERAAETE 5356, SRERRIEIT T AR,
FOCHRUERRA ERHOR A S T S i T AR AR IR R, B &Ml P iy
TAEN R PR EREA T A, SR E SR EROAZ O, IR T PR E R SR YE, TR ATk
i TR B 2 5 BIRSER R B, IMPARHER B IT AR, RIS R
JEAET o B P IEZ 5 R BR TR H R ) BRI, A2 52 [ PR

722

—‘ KCHPCH.indd 122 $ 2018/12/14/ 2T 09:05:59 ’7




| T T —&— (T

FETAE, FFRE TR G S A S s AL S E PRk

2. BOBIRIRAN AL

(1) Hi-EZ2{Aks GRP5000 f% & R FHM & 5 i 4 B R R R 40

WRIE & TR ARSI, AZFHNR SRR ER B, TR ERAT R, A
WAORAT 484y, A S0R G IR ORI o8 B AL 5 B T BT T A T Loxs, R4 T BR AL Figeas
W

Fii - 24P GRP5000 4R Bl T HE UG /N 42k F i O I R HOR o 2/ NETERL
B EATER, R e B0 AU S RO LURBEL 8 200 iR 1 R i A T e Wi 45
5, LT R ST ECEIROC S CREEFIANI2E ), AT LAARASREIE el i 1) PN 2 1T 244
P K IR S Ao )28 T 2% i BRI PO 2R T s R AP AR IR 3k 50 T 410 a5 i) B T
BAE, WAL E A B SR AU L RO E R CFABERBEES ) o Rt iSRS B
WRIECIR S 5 | v 0 s FHBR AL S04 0 R R, FHECBUR /N i U L e e R
T I A% SRR AT A B TE A A [RIERE, SRS gl 20 it S i AR L S50 AR E R .
GRP5000 FH#i13 2| FY el (BRENRIEARE ) P s s Bl M. e e
SIRE(FE, 2 GRP Office #H T4 AL BT T R EHE TR I 5, AT 15 280K AL
R IS AR (&, PT I A8 b o B N A5 28 DL FE B 0.3mm DAL A48 80 3,
5 A TunnelMap HRAE SR A 5 A PR AR

TunnelMap F4 o] DU ST R 0980 AR, JH rb i o B ) PN 25 A2 ok T PR R 1T 1Y)
B AL RETT I, TunnelMap 67 58 Y BRIE RS 35 R RSN RGE, T WEFIEC A
SRS PR . MRS I (Y ZR AR EANTR], BRI R BB I8 AT LA A& AN ) 45 9 0 4 4
B BRI BRE R ez RIE AR TR THE4 L XTIER 21015 B T F e A7, fife
TS KR ERE Y o BT AR G A O AR A B A R L S AR AL L AR
MEES Rt Thae, itk 7E BB, XEEr b nyf BAEEE a1 bR R S PR Y
WA o

(2) EFHE# ARG

WKEAG AR A TR 7RSI AR s R 58, HaO BRI = 4EH00
HAGE AT RIS TE R . %A I AEWF S MCZE 1A% TMS B8 SR () S6aE L, JF
KT ACKH RS, AR T E T E A . HEUETE S AT SR
LR AN Dk, TERUE EAJHETHE . HAFAE AL, Baht), BRIE R
¥4 BERFEHEUE /N LRGN, ATl T BAR LIS, i8NG 1012 s [a] 5
FETHA B S G R E R IR, TStz A O P R BRI, BRTE A
BRI AT S AR HE R S (BHORSEATriR s , DIREA Frodat.

3. EEHILIRE]

M I A AL T A T E AR (GB-InSAR ) A4 H B8 A ks B T =0 AR IR Wil 5 0 #r

728

—‘ KCHPCH.indd 123 $ 2018/12/14/ 2T 09:05:59 ’7




| T T —&— (T

2016-2017> MEFFRAFRRRIRS

PALTHERE . i+ 24ERRE, HAT GB-InSAR BA IE MIRIGIIE I BE & AL 4 1) 4%
AR GER . T RS RN LT 9 W I S T B

LA LR T IR (GB-SAR) BE{F 71, 1925 T 75 515 5 b AL A A w38 DL R
TR EETE, —3% GB-SAR s2AZ RN B RIESH0L, I3 ~ 5 5l =
HATHJL TR —J7 i, RGBS 5 I PR AR S — S8 R G LAY B v
MG AR E 5T, RRIEHA IR R G AR A ZU 45 00 R D b L 3 ) mT S 0 —
DT, A% R A I 0] ] B9 4 4 45 S GB-SAR & 4t BE A% 1 I 51 b s 4 A8 T ok 7. ot
Ab, GB-SAR Z Gt il #R I (1 X ok i AR A5 B0 E— 20 4R T, faz 7 AR I BE 5 — g mT 3k
8 ~ 10km.

FE Y XF GB-InSAR #7 A AYRF 5T L 45 BLARAHX B2, {5 [ 5130 GB-SAR & & th & &
W, ZEER . FHIFBE T B 207 78 GB-SAR BRI . (5540 B L K A8 TE W 17
ARSI HRIT TR R Z 58, DIFRE X, Schalsl . RN g 1k
SR IRAE R W G AT T R E MR, 58— 25 iR, 780 KHE T GB-
InSAR ARSI Bl DX I PN A7 i 28 T Al B e 3 R e i 5 K )

S X S o T A £ R P T SR AR TEAR A AR TR AIE 1 P50 A2 0 B T 5 S At
I, GB-InSAR I Wil iy H H i C 4 AL = A~ 24 Ok seaf sh A0, 555
FIF BRI R R, A R — M R A T i . AR TR S RAE A B 2 R A
PEASAOTR s QR H P AR W, (Rl T X H R AT EE, REE P S
R FATMEASEARIBON TR s QR IARASIEHN, 16 FH bRk gt/ N R AR Y
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SEEAT, FET R EORR R UM 2 AT S8 PE IR A (R440) , Mtk 7 IRE T
N e [ Bl 4RO, A 205 o R 22 R 2 ki e P A5 P AR AR A 35 - 7S 7 e
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P TR . RIS AR T e . RS, A 20 22 70 4ERLCK,
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GPR &%, JIIE K Sensor & Software 1Y) Pulse Ekko 24145, X EOEE AU A I fiE
ZMIERAE . YRR . RN AR . ZIREN . ZUIUAEA . E N A
PIRFSEER T 20 tHE22 70 AP0, HbB PR T . IR AR BE LA S — S i A R LA 5
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Comprehensive Report

Surveying and Mapping Development Report

A rapid progress has been made in the surveying, mapping and geoinformatic science in China
nowadays. The development of China’s Surveying and Geoinformation technology is stepping
into a critical period of building a "wise" China in a more comprehensive way. Presently,
the surveying products and services are in great demand, as well as the opportunity for the
development of the geoinformatic industry. Meanwhile, we have entered a difficult period of
time where accelerating the speed of building a strong country with surveying and mapping
capabilities has become more technical. We have completely transformed and upgraded the
pattern from a conventional surveying and mapping data collector to an information and service

based provider for surveying, mapping and geoinformation.

This report reviews and summarizes the strategic position, the transformation and its upgrading
of surveying, mapping and geoinformation in recent years, mainly from 2016 to 2017. In
addition, we also retrospect, summarize and scientifically evaluate the current situation of
the new viewpoints, new theories, new methods, new technologies, new achievements on the
transformation and upgrading of surveying, mapping and geoinformatic science of China and
condense some key technological progresses and important research results of the transformation
and upgrading. These mainly reflect on the subjects of the geodesy and navigation, gravity survey

and earth gravity field, photogrammetry and space mapping, cartography and geographical
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information engineering, surveying and deformation monitoring engineering, mine surveying and
subsurface space surveying technology, marine and rivers and lakes geodetic surveying and so

on.

We have made remarkable progress in geodesy, temporal and spatial reference, navigation and
geodetic reference systems and data fusion, the earth's gravity field and other related areas of
basic and applied basic research, which keep pace with international advanced level, or even
surpass and lead the international level in some areas. National modern surveying and mapping
benchmark system infrastructure construction project successfully completed and 2000 National
Geodetic coordinate system are promoted by most national ministries department. Beidou
navigation satellite system has the ability of navigation and positioning, and it will cover the

global range of services in 2020.

The report reviews the important sensors used in photogrammetry and remote sensing, and
introduces the recent progress in very high spatial resolution (VHR), Synthetic Aperture Radar
(SAR), Light Detection and Ranging (LiDAR), and other thematic data. Meanwhile, this
report summarizes the latest advancements in data processing methods and applications of
photogrammetry and remote sensing in terms of survey adjustments, mobile mapping, three-
dimensional Geographic Information System (3D-GIS), and high spatial resolution image
processing. According to the development of Cartography and technology of geographic
information since 2015, the theory of modern cartography, digital mapping, the technique of GIS,
the production and renewing of geographic information, mobile mapping and internet mapping,

the application and service of geographic information are described in this paper.

The innovating of technical theory and system accelerates the development of engineering
surveying discipline. The development of geodesy, photogrammetry and other disciplines, and
the application of new technology such as space positioning technology, geographic information,
laser, wireless communication and computer technology have greatly promoted the progress of
engineering surveying which has undergone profound changes. Many advanced technologies and
equipment such as 3D laser scanner, smart total station, magnetic gyroscope, geological radar,
pipeline 3D reconstruction measuring instrument, UAV and so on are emerging. Based on spatial
informatics and system engineering theory, the geometrical and physical properties of all-round
objects are observed and sensed by means of mapping, remote sensing, geophysics and internet
of things, meanwhile, dealing with and solve the mineral resources protection, mine development

optimization, production environment safety, mining subsidence control, the mining ecological
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restoration and other scientific and technical problems, mine surveying has achieved remarkable

achievements, and made great influence on the social and economic development.

The national geographic conditions monitoring has been proposed as a new requirement
and demand of the surveying, mapping and geoinformation industry under the new situation
of economic and social development, as well as the key responsibility and strategic task of
the departments of surveying, mapping and geoinformation to active service for the science
development. The first national geographic conditions census in China was completed in
2015 and the acquisition of geographic conditions information has been changed over to the
normalization stage since 2016. Based on the national geographic conditions census, through the
fundamental and thematic monitoring, building a system with complete functions of dynamic
monitoring, comprehensive information analysis and publishing, forming normalization
mechanism of geographic conditions monitoring, to provide business and normal services of
national geographic conditions information. The research progress of cadastral and real estate
surveying and mapping was described on such terms: land survey, land use / cover change,
investigation of real estate rights, surveying of real estate, real estate registration, and the
construction of information system. Marine surveying and mapping is a science and technology
to study the collection, processing, representation, management and application of geospatial

information related to marine and terrestrial waters.

In recent years, marine environmental information survey, marine multi-source data
comprehensive processing and other aspects have made great progress. Integrated marine survey
and measurement platform has been put into use. Marine navigation and mapping benchmarks
tend to be fine. The sea and land vertical reference conversion system of the whole sea area
is established initially. Marine navigation and positioning technology has been researched
in-depth and applied effectively. Off shore area positioning accuracy is up to centimeters
level. The land, sea and air integration maneuvering coastal terrain measurement scheme is
formatted. Comprehensive utilization of unmanned aerial vehicle aerial survey technology,
three-dimensional laser scanning technology and multi-beam sounding technology can achieve
accurate measurement of coastal terrain. The chart mapping is oriented towards the development
of intelligent and automation. The platform of marine geographic information sharing is
basically completed, and the integration and sharing of multi-source and heterogeneous marine

environment data are realized.

This paper reviews the social applications and services of geodetic surveying and geographic
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information technology after transformation and upgrading. The main progresses include basic
framework construction and services of geographic information, general investigation and
monitoring of geographical conditions, public service platform for geographic information of
"Tianditu", the Beidou Il satellite project, the reliability of the great projects in spaceflight and
the key technologies of remote sensing information, the key technology and its applications
of the geodetic information system at provincial level, theoretical methods and software of
measurement engineering space information acquisition, cadastral and house property surveying
and mapping, and so on. This paper also summarizes the major trends in the transformation and
upgrading of surveying, mapping and geoinformatic science and reviews the transformation
and upgrading of surveying and geoinformatic technology, rapid processing and analysis of
technological upgrading, expertise and technical level of the key technological upgrading. This
report briefly introduces the progress of disciplinary construction and personnel training, research
platform, important research team, and combines major international research projects and major
research projects of the subject, analyzes and compares the latest research hotspots, leading edge
and trends of the subject, evaluates the development of this subject both at home and abroad,
compares the differences between domestic and international mapping technology and geographic
information, analyzes the development strategy and key development direction of surveying and
mapping and geographic information in the next five years in china, and puts forward the related

development trend and development strategy.

Written by Ning Jinsheng, Wang Zhengtao
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Reports on Special Topics

Advances in Geodesy and Navigation

Geodesy is a basic subject of geoscience, which mainly study the precision measurement of the
earth’s surface and the external space bit, shape and size of the earth, the earth gravity field and
the theory and method of its changes over time, etc. Whether promoting the development of the
discipline itself and applied research, or the crossed development of the related subjects and
the expansion of new application fields, Geodesy and Navigation have achieved remarkable

achievements, and made great influence on the social and economic development.

National modern surveying and mapping benchmark system infrastructure construction project
successfully completed and passed the acceptance. 2000 National Geodetic coordinate system are
promoted by most national ministries department, which has contributed to further development
of some related aspects in air and space integration benchmarks. The geoid surface refinement
and land and sea and splicing are completed, and a new Chinese terrestrial gravity geoid
CNGG2013 model has been proposed. The development and introduction of gravity instruments
such as aviation, marine has got strong support, and testing, engineering application and new
theories and new methods of measurement have been developed quickly. The new generation
Beidou navigation satellite has launched, which has made a further development in the user

terminal, research and application in some products like chips and industry development, etc.
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Meanwhile, it also plays an important rolein Smart City, intelligent transportation, precision
agriculture, city bus management. Beidou navigation satellite system has the ability of navigation
and positioning, and it will cover the global range of services in 2020. At the same time, we start
the international GNSS monitoring and evaluation system (iGMAS) construction work, and
domestic provinces also launched an upgrade corresponding Compass CORS stations. In data
capture, modeling, inversion algorithm design and geophysical interpretation, geodetic inversion
has made recent advances, and it has also got further expansion in the field of tectonic movement
and crustal deformation. We have made remarkable progress in geodesy, temporal and spatial
reference, navigation and geodetic reference systems and data fusion, the earth’s gravity field
and other related areas of basic and applied basic research, which keep pace with international

advanced level, or even surpass and lead the international level in some areas.

Next, we need to further develop the basic theory, fully tap the scientific information in the
geodetic survey and navigation data, improve our country geodetic observation system,
emphasize the subject application in the fields of geodesy geodynamics, natural disaster
early warning and forecasting, in order to make it meet our country’s major demand, such as
environmental protection, economic development, disaster prevention and mitigation. At the same
time, we should strengthen the disciplines establishment to ensure enough talent in the disciplines

for the country’s economic development and strategic services.

Written by Bai Guixia, Dang Yamin, Wu Xiaoping, Jiao Wenhai, Xu Caijun, Sun Zhongmiao,
Cheng Yingyan, Guo Chunxi, Zhu Jianjun, Ouyang Yongzhong, Yao Yibin, Yuan Yunbin,
Gan Weijun, Bei Jinzhong, Wang Wei

Advances in Photogrammetry and
Remote Sensing

We are witnessing a tremendous increase in the amount of Earth Observation (EO) data, with

the development of space and low altitude technology. Moreover, remotely sensed data obtained
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by different multispectral, hyperspectral and SAR sensors at various (high/ medium/ low)
spatial resolutions provides multi-source (multi-platform, multi-sensor, multi-angular) and high
resolution (spectral, spatial, temporal) information, leading to efficient, diverse, and fast data
acquisition capabilities from space, air and ground, either separately or synergistically. The large
amount of data provides richer information about the land cover and land uses, which benefit the

application of photogrammetry and remote sensing.

More advanced EO information interpretations have been investigated for processing the
thematic data measured by various sensors, in either separate orcollaborative manner. Meanwhile,
the frontier research directions of photogrammetry and remote sensing include automatic data
processing, multi-sourced information fusion, and intelligent applications of crowd-sourcing
geographic data. Moreover, the remote sensing data have been widely applied in topographic map

revision and geographic condition monitoring.

The report reviews the important sensors used in photogrammetry and remote sensing, and
introduces the recent progress in very high spatial resolution (VHR) , Synthetic Aperture Radar
(SAR) , Light Detection And Ranging (LiDAR) , and other thematic data. Meanwhile, this
report summarizes the latest advancements in data processing methods and applications of
photogrammetry and remote sensing in terms of survey adjustments, mobile mapping, three-
dimensional Geographic Information System (3D-GIS) , and high spatial resolution image
processing. Academic development and achievements in photogrammetry and remote sensing are
also addressed from the perspectives of institutional growth, personnel training, and basic research
platform creation. In the context of the popularization of geographic data, the report investigates
the trend of photogrammetry and remote sensing in big data processing, distributed, collaborative
mapping and real-time mapping, as well as integrated, intelligent and automated data interpretation.

The report ends with a brief prospection about the future of photogrammetry and remote sensing.

Written by Gong Jianya, Du Peijun, Hu Shen, Sui Lichun, Wang Mi,
Yang Bisheng, Zhang Li, Zhu Qing, Li Jiayi, Huang Xin
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Advances in Cartography and Geographic
Information Speciality

According to the development of Cartography and technology of geographic information since
2015, the theory of modern cartography, digital mapping, the technique of GIS, the production and
renewing of geographic information, mobile mapping and internet mapping, the application and
service of geographic information are described in this paper. The trend and future development

direction of Cartography and technology of geographic information are presented also in the article.

The integration of geographic information system, geo-database, and remote sensing has been
improved greatly the efficiencies, contents, varieties and currency of digital mapping. In 2016,
the country has renewed the 1:50000, 1:250000, 1:1000000 scale topographic maps of the whole
land. The 1:10000 scale maps i.e. the basic maps of provinces has also covered all the cities and
towns. A larger project that aimed to establish the 1:1000000, 1:500000, 1:250000, and 1:50000
scale geographic spatial databases, ocean surveying and map databases, ortho-image databases,
and 1:10000 scale databases of provinces has accomplished, which will make greater progress
to the development of digital earth, digital China, digital provinces, digital cities, digital rivers,
digital oceans, and take contributions to the national and regional economic programming, disaster-
prevention, water conservancy, rebuild after disaster, important project and national defence etc.
Under this conditions, special application maps for example multimedia map, network map,

navigation map of PDA were brought forward, and offered better services for populace.

Supported with digital map, GIS, virtual geographic environment and spatial information
transmission, new development in the theory of map model, feeling, geo-ontology, spatial reasoning
came into being, which illustrated the outstanding development and progress in cartography
and geographic information engineering researches. The modules of qualitative and quantitative
describing, model and algorithm-oriented automated generalization process, usability interaction,
integrated intelligent cartographic generalization and process control system, and design for quality
forms a new theory and technology system of automated cartographic generalization, which will
promote effectively the theories, methods, and techniques of deriving and updating multi-scale

spatial databases, multi-representation of GIS, establishment of spatial data warehouse and so on.
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Supported with the technology plan of nation, many new projects were carried into execution so
as to establish the cooperation mechanism under network, and build an open service environment
to share the spatial geographic resources of different departments. We are glad to see that great
progress comes into being these years. The integration of virtual geographic environment and GIS
becomes a new trend because the multi-dimensional animate representation of virtual geographic
environment and the data process and spatial analysis of GIS can be combined primely in this
case. Now some virtual geographic information systems (VGIS) come into being and also a lot of
theories of VGIS are also achieved at the same time. The new techniques of network service and
grid offered strength supports to solve the faced problems of cartography and GIS. Geographic
information share and cooperation based on gird service becomes the hot research topic, and is

being or will being the main pattern of information geographic information services.

With the rapid development and wide use of GPS, RS and GIS, it became more and more easy to
maintain spatial data. So we should put emphasis the research on in-depth information process
so as to strength the functions of spatial analysis, data mining and knowledge discoverer and
intelligent data process of GIS. In this kind, we can offer more effective geographic information

productions for economic and national defence construction.

Written by Sun Qun, Du Qingyun, Wu Sheng, Wang Donghua,
Long Yi, Zhang Xinchang, Xu Gencai, Zhou Zhao

Advances in Engineering Surveying

Engineering Surveying is a discipline that studies the theory, technology and method of surveying
in the period of design, construction and management about engineering construction.Therefore,
the development of engineering surveying is bound to be affected by the demand of engineering
construction. The Belt and Road initiative aerospace, ocean, the construction of Xiong’an
new area and so on which provides a broad stage for engineering surveying. With the rapid

development of the national infrastructure construction, the quantity and scale of large or super
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large projects is more than that of any period in history, such as the construction of high-speed
railway, urban rail transit and smart city; the typical construction of Hong Kong-Zhuhai-Macao
Bridge, Five hundred meters Aperture Spherical Telescope (FAST) and super high building in
city. Studying the theoretical methods, developing the technical equipment, and establishing
new technology system of engineering surveying is very necessary in order to meet the needs of

engineering construction.

In order to meet the needs of various projects with large volume, complex structure, irregular
spatial variation and high precision, engineering surveying needs to integrate and absorb
the achievements of related disciplines and technologies. The development of geodesy,
photogrammetry and other disciplines, and the application of new technology such as space
positioning technology, geographic information, laser, wireless communication and computer
technology have greatly promoted the progress of engineering surveying which has undergone
profound changes. Many advanced technologies and equipment such as 3D laser scanner,
smart total station, magnetic gyroscope, geological radar, pipeline 3D reconstruction measuring

instrument, UAV and so on are emerging.

The successful implementation of engineering projects promotes the application of new
technology, new equipment and new methods in the field of engineering surveying. The
innovating of technical theory and system accelerates the development of engineering surveying
discipline. The latest progress of Engineering Surveying in recent years, the differences at home

and abroad and the developing trend of Engineering Surveyingare summarized in this paper.

Written by Chen Pinxiang, Zhang Fenglu, Du Mingyi, Xu Yaming, Zou Jingui,
Li Guangyun, Hu Wusheng, Yang Zhigiang, Ding Xiaoli, Lin Hong, Hu Ke,
Wang Houzhi, Li Zongchun, Yi Zhili

Advances in Mine Surveying

The connotation of mine surveying can be expressed as follows: Based on spatial informatics

and system engineering theory, the geometrical and physical properties of all-round objects
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are observed and sensed by means of mapping, remote sensing, geophysics and internet of
things, meanwhile, dealing with and solve the mineral resources protection, mine development
optimization, production environment safety, mining subsidence control, mining ecological
restoration and other scientific and technical problems. Whether promoting the development
of the discipline itself and applied research, or the crossed development of the related subjects
and the expansion of new application fields, Geodesy and Navigation have achieved remarkable
achievements, and made great influence on the social and economic development.In the trend
of market economy, knowledge economy and information society, the characteristics of mine
surveying disciplines have been strengthened to be able to adapt the new situation, and it
has played an important role in the mining technology innovation and social and economic
development. GNSS positioning and mining control network transformation technology have
begun to be widely used; digital photogrammetry, remote sensing and geographic information
systems and other advanced technology in some production units have been applied;
mining subsidence and “Sanxia” mining research and practice to achieve fruitful results and
comprehensive benefits. The three-dimensional visualization and analysis and evaluation of
mineral resources, and digital mine drawing and its application work have achieved remarkable
results; mine environmental monitoring, management and land reclamation work have
developed in full swing and the achievements are obvious. Next, we should strive to develop
new technology of surveying and mapping, to revise the specifications of mine measurement
technical regulations, to adhere to the concept of sustainable development and green mining,
the establishment of mining resources and environmental information system, andto further

strengthen the independent innovation capability, innovation theory and technology.

Mine surveying is an interdisciplinary, and it will be inspired by the continuous developmentof
the related disciplines in theory, technology and application, and new development will be
promoted through theoretical innovation. At the same time, in the education field of mine
surveying, we should introduce the most advanced scientific and technological achievements to

teach and train the students to meet the requirements of the times.

Written by Wang Yunjia, Zhang Shubi, Yang Min, Jiang Chen
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Advances in Cadastral and Real Estate
Surveying and Mapping

Cadastral and real estate surveying and mapping is a basic work of real estate management
and registration. Population growth, increasing value of cadastral and real estate surveying and
mapping the reality and accuracy requirements are also getting higher and higher. With the
introduction of “The Real Estate Registration Interim Regulations”, the continuous development
of surveying and mapping technology and instruments, cadastral and real estate surveying and
mapping have changed greatly from theory to practice. The research progress of cadastral and
real estate surveying and mapping was described on such terms: land survey, land use / cover
change, investigation of real estate rights, surveying of real estate, real estate registration, and
the construction of information system. The development trend was compared from home
and aboard. Compared with the developed countries, there is still some gap on theory and
technology. Cadastral and real estate surveying and mapping professional development has the
following four directions: (D The development of advanced surveying and mapping technology,
increase popularity; (2) Monitoring the changes of land use needs to be further improved; (3) The
development of information systems and real estate data arrangement were the current problems

need to be solved; (4) Real estate management will be from 2D to 3D.

Written by Fang Jiangiang, Tang Fuping, Lai Lifang, Luo Guangfei
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Advances in Marine Surveying and Mapping

Marine surveying and mapping is a science and technology to study the collection, processing,
representation, management and application of geospatial information related to marine and
terrestrial waters. In recent years, marine environmental information survey, marine multi-
source data comprehensive processing, and marine discipline talents training and other aspects
have made great progress. Integrated marine survey and measurement platform has been
put into use, and enhance our ability to implement measurement in far-reaching and polar
regions. Marine navigation and mapping benchmarks tend to be fine. The sea and land vertical
reference conversion system of the whole sea area is established initially. Marine navigation
and positioning technology has been researched in-depth and applied effectively. Offshore area
positioning accuracy is up to centimeters level. The land, sea and air integration maneuvering
coastal terrain measurement scheme is formatted. Comprehensive utilization of unmanned aerial
vehicle aerial survey technology, three-dimensional laser scanning technology and multi-beam
sounding technology can achieve accurate measurement of coastal terrain. The use of multi-beam
sounding sound velocity profile inversion and side scan sonar image processing technology can

effectively correct the measurement error and improve the depth of measurement accuracy.

Therefore, high-precision submarine topography and geomorphology information can be
obtained easily. Marine gravity measurement equipment is gradually domestic and gravity
measurement technology is developed to the international advanced level. A complete set of
magnetic measurements system is built. The system has significantly improved the measurement
efficiency and precision. The chart mapping is oriented towards the development of intelligent and
automation. The platform of marine geographic information sharing is basically completed, and the

integration and sharing of multi-source and heterogeneous marine environment data are realized.

At the same time, a number of marine surveying and mapping professionals is cultivated. In the future,
we need to speed up the development of marine survey and measurement platform to stimulate the
development and application of domestic marine measuring equipment and enhance the competitiveness

of domestic brands in the international arena. The use of multi-platform collaborative three-dimensional
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operation enhance the capabilities of marine environment, three-dimensional investigation and observation.
We need to speed up the establishment and improvement of marine three-dimensional survey observation
comprehensive security system and data resource sharing mechanism to further enhance the marine three-
dimensional observation system operation management and service support level. Highlight the basic
marine surveying and mapping work and carry out the development of technical standards related to
marine surveying and mapping and technical innovation. Strengthen the marine surveying and mapping
benchmarks and infrastructure construction and establish the contact and maintenance of the marine
surveying benchmarks and geodetic benchmarks. Realize the marine surveying and land data benchmark
conversion and seamless splicing. To further strengthen the ocean measurement data processing core
theory and methods of research. Improve the independent intellectual property rights of multi-beam data,
side scan sonar data processing software system. Strengthen the new foreign marine gravity instrument
independent data processing theory and method research. Optimize the ocean magnetic data processing
model and carry out the island reef three component magnetic measurement data treatment methods.
Promote the standardization of electronic charts, integration and intelligence, and further improve the top
design of the electronic chart production and application. Improve the digital map production technology
and speed up the integration of the database based on the construction of the chart system. And actively
carry out research of the digital ocean geography development strategic planning. Design the digital

ocean construction road with Chinese characteristics.

Written by Ouyang Yongzhong, Shen Jiashuang, Bao Jingyang, Zhou Xinghua, Lu Yi,
Zhang Lihua, Sang Jin, Zhao Jianhu, Yang Kun, Zhou Fengnian,

Yang Fanlin, Guan Yongxian, Ge Zhongxiao

Advances in National Geographic
Conditions Monitoring

The national geographic conditions monitoring has been proposed as a new requirement

and demand of the surveying, mapping and geoinformation industry under the new situation
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of economic and social development, as well as the key responsibility and strategic task of
the departments of surveying, mapping and geoinformation to active service for the science
development. Under the leadership of Leading Committee directed by Vice-Premier Zhang gaoli,
the first national geographic conditions census in China was completed by National Administration
of Surveying, Mapping and Geoinformation (NASG) in 2015, which also under the joint efforts
of governments at all levels and relevant departments. The bulletin of the first census was released
formally on 24" April, 2017. Meanwhile, the application analysis pilot of the first census results has
been explored based on some current hot spots, including the special audit of land and resources,
multiple spatial planning integrating, delineation of ecological protection redline and precise
poverty alleviation according to the principle of side survey, side application and side monitoring.
It preliminarily reflects the value and function of the national geographic conditions census to
the economic and social development and the management of macro decision making. The clear
deployment of national geographic conditions monitoring has been made in the Outline of the 13"
Five-Year Plan for National Economic and Social Development and the 13" Five-Year Plan for
surveying, mapping and geoinformation industry in 2016. In the recently revised Law of Surveying
and Mapping, moreover, it has also been mentioned that the governments at all levels should take
effective measures to play the role of the national geographic conditions monitoring results in
the government decision-making, economic and social development and social public services.
In accordance with the State Council’s overall deployment and the transformation development
needs of surveying, mapping and geoinformation industry, acquisition of geographic conditions
information has been changed over to the normalization stage since 2016. Based on the national
geographic conditions census, through the fundamental and thematic monitoring, building a
system with complete functions of dynamic monitoring, comprehensive information analysis and
publishing, forming normalization mechanism of geographic conditions monitoring, to provide
business and normal services of national geographic conditions information. On this basis, further
monitoring and application analysis of geographic conditions change would be made, including
the change monitoring with the development and utilization of national coast zone, monitoring of
spatial pattern changes of cities at prefecture level and above, typical urban agglomerations, region
area and so on in China. In future, more efforts will be made in the three fields: vigorously promote
applications of national geographic census results, orderly develop normalization geographic

conditions monitoring and strengthen the construction of supporting system and mechanism.

Written by Liu Ruomei, Zhou Xu, Tao Shu, Wang Ruiyao, Wang Faliang, Liu Jiping,
Zhai Liang, Pan Li, Li Limeng, Jia Yunpeng, Li Guangyong
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Advances in Surveying and Mapping
Instrument and Equipment

The instruments and equipments of surveying, mapping and geoinformation serve as a very
important aspect on the technical developing of surveying, mapping and geoinformation; are
widely used to acquire, process and output geographic information data; and play a vital role in
promoting the development of this field. In recent years, the accelerated combination between
modern surveying and mapping instruments and information technology, e.g., mobile internet,
internet of things, big data, cloud computing, etc., make the intension and extension of surveying
and mapping equipment undergo profound changes, i.e., not only to obtain the discrete data, e.g.
angle, distance, coordinates, or simulated images, but to complete the acquisition, processing,
management and service system of all kinds of data and digital image based on continuous digital
geographical location. It will be not only to access to measurement data from the ground based,
but also with the aircraft based, satellite based, ship based, underground based and submarine
based. This special report mainly focuses on the development trend and countermeasures of
surveying instruments on satellite positioning and navigation, photogrammetry and remote
sensing, ground and underground based measurement, marine and gravity measurement,

measurement, testing equipment for surveying instrument.

Written by Qi Weijun, Wang Quan, Wen Hanjiang, Fang Aiping, Fu Ziao,
Li Song, Li Zongchun, Wu Hailing, Zhang Rui, Yu Feng, Guo Zhiyong, Ma Yue
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