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o & FHAE KRG

1 EHE

AT HE L T I 4 G R IE R i A AR R AR B R R L
o i 3 M 4 A 454 i A o AR S S A 0 5 T B SO R S

7 i3  Generals of surveying and mapping

2.1

M sorveying and mapping; SM

T M R S 2 (R B AT SR A LM B L A BRI B R MG S AR, HAFE
SEI AT TR H BRI FARR B AR o E B R E AU R E TR S R, WOE B A I R
AT 5 6 1 5 () R R 4 » OB A ot P AR S RAR M R BE.
2.2

MEL==F  discipline of surveying and mapping; geomatics

7 M MR {3 A A, DR B R A A A2, IR SR RS e [ el [ S M
ERERS . TRN R P 0 %0 R . EIR LR IsERS A E 8.
2.3

K HEIRE  pgeodesy

5 R 52 MO ER 2 LAl 52 B AU B AR LA/ JIE 135 L e 5 e S 3 5l A e D L T i B LA B2 AT
7 i E e P AR A .
2.4

HENESEESE photoprammetry and remole sensing

TR ) P A6 M 0 A — 5 R 2 A R D A o oL R (S, A FR L SRR B 9 JL AT L R
S B30 B B S ¥ S Rk A B B AR AR
2.5

HE G EE  cartography

Ho B 5

T2 i L2 (R A A S H R o L - D AR 4 A B R B A B R
i R R R

.S
o W

TEAME engineering surveying

WAL T RVER R [ 4R U IR R cp 1 W B AT 0 45 0 90 R L b TR 0 £ B T RORE I TR BB B
MR AS B R SR ELE B R M FE.
2.7

NS  marine charting

TS 7 1 5 0 » 793 M K o 0 P T S 90 T S T 86 S 0 R TR R B
HE M AMNER .
2.8

HgEM L  cadastral survey

i 5 ] i
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LM E  land survey

VR T R o B L A U B BOR BRI SR S B R AR R L R
EEEREMIEAR.
2.9

H&ME  boundary surveying and mapping

BEIORN 82 30 B 7 47 01X ) 5 R vt i B 0 o 1 S5 L RO A 36 =
2. 10

THEEE A3  land cover classification

LI — S A A ] , 2 RS0 2 A S ST L S M 0 1 4 AL B R 0 T o 0 AT A A
U
2.1

WM instrumeny/ofsghf¥esfing and mapping
SR B 2 oLl 1 o) DR A L R R b Y S s

2. 12
WEIRR  sta - b
nbEeE s Ry BT AL 2 AR 7 0 e 5

i B B =X \Q i)
T EEEA ¢ i g ST L 25— S T 2 o

a.
HER#EEE  earth
L fRl e 7m R B 7 R A
2.17
EZEMEE  reference ellips QS‘
=~ [ 25 B Al X 3% Aol 0 300 - B T - AT

)

.16

» I L3 T oAy 5 (30 T 69 R AR R

IR O e A Y M BR A R L

2. 18
FHEHE  geodelic datum
TR AR T AR EE . A S SR Aob B R BN E S,
2. 19
A#EA  geodetic origin
Ko HEHE A
T 5 T 45 ] o R
2. 20
MM wvertical datum
5 O - TS e 0 T A e A T O O R R

3
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2.21
REHEE sounding datom
ik P o
EEEEHKEEEMEEENE.
2.22
HEohEHE  gravimetric datum
AUk 4 3R Y, BCSsh 70 [ P o 4 7 o O 00 R B4 B0 A — R ) LA A ke T (A b T AR U
ALHESY Rl R M T A 4
2.23
kRS leveling origin
B <5 o B A P Py B
2. 24
1985 ERMEREME National Vertical Datum 1985
1987 SF A0 A 44 09 7 FA 1 X5 K 60 o RO HE (b 77 45 30 {1 30 M 1952 SR 3] 1070 47 Y % 1 20 48 W0
B 0 6 - 6 7K TR T A S Y v R A o, LR o IR MR SR RO 72, 260 m,
2.25
Kbk HETE  geoid
S5F-EyiE A R R G A SR s EMR s RESME N SAm.
2. 26
1956 SE R R Huanghai Vertical Datum 1956
e TRV & K I M 30 b 7 S5 038 &5 M 1950 4R 3 1956 4104 B0 10 S 405 00 20 Y 8 36 512 g ok TR T
SE SR R RR RN HoKHE R s R W By 72,289 m,
2. 27
FibdedrE  geodetic coordinate system
LlEHekm o idim, il Raihm i B mEs s,
2.28
MR E  peocentric coordinate system
LA bR W0 IR A G O R R
2.29
B-EERETEMEIFER  Gauss-Krueger plane coordinate system
BER-ZERBENEYMIHEMLEFER SEETHESEBT P LTSRN E
A X B IE JF B R e AR T 1L Y SRIE A (R A BRI AR A .

L 11

1954 SEdE R 4R R Beijing Geodetic Coordinate System 1954

1954 SEJE E e A Eat R R & CRAFR R E WL Mk, 5% [‘E'.Ehﬂ'_ﬁiﬁ:ﬁfﬂ*ﬂﬂzﬁ
TG A5 Y 1942 4 S8 45 T AT RE .
2.31

1980 %242 4R % Xi’an Geodetic Coordinate System 1980

FFH 1975 EERHEGER, L1 JYD1968, 0 580 b BiEk 52 ] 2 #E . 25 F e o 45 1 PH Bk S 5 2k o b IR By
EM, e A2 g AL A S A IO A AR R
2.32

2000 R AH44RHE China Geodetic Coordinate System 2000; CGCS2000

FH 2000 MR, FAERCHETHRREMETR. ZHvERBRERRSER T,

3
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Xy EEEEERAES TIMSEET 2 S0 508 A3Ek, Y 35 Z S X Shi 4+ 1E3
Yefr .
2.33
#ALEEE  local coordinate system
B R T R TR S M R E R B S S W R ) R MO TR R R TR AR
f—FEREmRR.
2,34
I 37 435 % independent coordinate system
1 B A A pn b s T A B AR R,
2.35
& E#HEM  coordinate grid
AR AR A BE L e M B B R AR R .
2.36
HiTR&e = peographic graticule
45 50 B ) A ks Y
2.3/
B ALEM  rectangular grid
o 5L
iR TR R e B (0 2 7 A SR
2.38
HiE % map projection
B E RN E e R LA R R A R Mk,
2.39
H##%3  projection zone
AEHL [ A p 4 S MR T TR R AR R A - R e i 2 O TR KR
2.40
-t B %% Gaunss-Krueger Projection
AR AR, HERN R TARBERES B RERTE, RSB NES. RS
Pt FFRIEZRE.
2. 41
B AEME SR  Universal Transverse Mercator Projection; UTM
— PR B, B B R TR AR AR A 180 km @M R TATER SR
2.42

K HF4TE  geodetic meridional plane

o R ER T L Y 5 28 5 R R R B O e T
2.43

FiTFE  geodetic meridian

e Hb 4 T 2 A P ER TR 32 ER
2. 44

thlF4 8 central meridian

Hb FE S T AT T R TR .
2.45

ST rone dividing meridian

s A Ul d R o=
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2. 46

BT E magnetic meridian

A Ao e o T A AR T 4 - 1T S MR B R T A AR
Y

#MFERE  survey mark

7% 2 e TR 00 5 ) o o B DB A B T R D 0 ) R 4 T
.48

Sl ERER  observation target

0L PR E A B g (R I AR
.49

H#i45  place names; geographic names; geonames

FLA [ 2 o FE 7 4 B, LR 5t m
.50

HoER  relief

b R A TR ARTE B W R
251

i ground features

HuZR AR 0 £ B Gt T A A AR S A A T L
.52

i landform:terrain; topography

e 457 0 e 0 0 BB
.53

HWELEMR map scale

Ho P 5 — 2R BRI ST AR 2R B K PRl 2 Lh .
.54

SR ERE  contour;contour line

i D b B e R T S A 0 T R M £
. 55

2 EEE  contour interval

i E B SRR AR R
. b6

fiH [E=] S i

MREEMERNE. SEEER W ER BHER.
.57
HE B Sy E  sheet line system
T BT R B e B ) o i RE R F R T LR B
.58
EiE4 S sheel designation;sheet number
i 50 B AR
', 50
E2  map title

T, T 4 P Y 2
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2. 60
EE map edge; map border
i W i D ) o e O I 2R IR WS L 2K
2. 81
BEfl legend
P 3 2 R ED Y Y B A TG B SN S B HAR
2.62
HIEFEEE geo-spaiial data
= [ B
T 24 2 % A T ST AR A 400 B IR AR L R A A A R O T R B R R TR A B e =
Mg ERT KNS,
2. 63
ZRBIE  vector data
2 A8 B A A A R e 0 52 (] LB T SR BT AR L S I B A R s i
2.64
Hi#EEHE  raster data
i 3 1 =57 (6 00 4 1 AT B U HE R Y 5T, L& B OGAT R R T B AR
2.65
JLIE  metadata
HCAE P T AR 0 AR R Y R
2. 66
B E&HE  graphic data
JL{ & dl  geometry data
Feom MR AR A O B B DA AR AL R LT S e R
2. 67
BE#HE  attribute data
Jilih i 0 5 G B AR R BRI .
2.68
B4R EHAMER  World Geodetic System 84; WGS B4
35 E ek i R (GPS) R d b0 245 R .
2. 69

EfRihEE 422  International Terrestrial Reference Frame; ITRF

H [ i B E 3 v T
Ll IERS :\'ﬂtfﬂfﬁﬁﬁﬁl’mi}{ﬁ Wi&ﬁ@%ﬁﬁﬂ RE: 2 T
2.70

FBEFE  aliribute accuracy

Ak A S Hn SR,
2.1

{FiE i positional accuracy

23 [A) A AR T A AT 5 JE T 3 A R AR AT R AR EE
2.72

IR YERD  geocoding

PSP AR S A AR e R LR
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2. 73
M ERE geographic base map
HagBgEinimmmEApEEg Ok R BRME . 5HE X R 8 IE) , B2 E b E
F S R ] S — b BE KL R e e B
2.74
i@ {HE geographic information
E A RS R AT AR5 ..
2,75
i E{E R RS geographic information service
S P R e R E el SR A TR AR B TR 5«

3 WS EIE  Information acquisition of surveying and mapping

3.1
iR M geodesy; geodetic survey
0] g BRI AR L A/ L B A B L (R S b X L T A R Y = o 0 R S A
3.2
Fr ki@l astronomic geodesy
A7 PRS0 At 2 4 O 5 0 00 e 0] 2 i T ) A S8 E L O S B ) R S i A R M Y
33
LEKMME space geodesy
) P A P DL B B LB A 1 R T, B T AT ) R R M
3.4
TEXTE satellite geodesy
R i 1A B AT B A
3.5
HERSTHAM  very long baseline interferometry ; VLBI
FAMER K ERA PR ER AR REE - aREs BTy RIHAXT EREES0
b, 54 21 S ol 0 A st O R 2R Y I A R A bR A
3.6
KT  marine geodetic survey ;marine geodesy
AT A TR 2 JEA 9 A5 0 AR R ¥ AT A A i B 8 3 o L A R R
P, A O AR S AN K T R DL R 0 9 B e ST

3.7
HEANE gravity measurement; gravimetry
] A 5000 o e o e i N e 5 (A A% R P o e R
3.8
EH T conirol survey
2 — 5 A P, 2 b S 0 A T R S O P BT E AT I O . G R T O A AR A
o .
s
EEfE PN plane control survey
0 S 45 S O S T A4 B BT HEAT 0 M

=l
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3.10
EREEHRE vertical control survey
TR 4 A R ER (LT AT A A
Iin
FFE T vertical survey
B T AT L T AT IR = R S B U 0 A
GPS TR RS,
3. 12
FAERM leveling
PR R PR AR o R 4 S 0 2 D ) 4 35 11

k.

3.13
ZHEENR trizopfrd 3¢ cling
SO0 ) T R TR e . 0 5 Sl 3o i 2 B R T

3.14 Q
TEM T ke ; R 7 T JE =] - A7 - IR TS s 42 A Ll
T 07 0 SR T A 7 o
3.15
ShAE t - ati
TE Y - 3% ek R At Al AR L B A
e

SR £ T 0K -
.16

| H

B (=)
g i = fo g

317
FHNE  trave .""l ey
ﬁmﬁwwﬁﬁ‘%}?gn JEw ki
AT AR LR S X G IHRIED WA

3.18
HESEME  height tiy @s ye

T i G (6] I K WD, 7

3.19
FEEEHEAM  vertical survey by intersection

R B MR R A, T 38 SR 0 = o o O o0 0 S P T A A
3. 20

BB R IE  electro-magnetic distance measurement ; EDM

Lo, 2 0 o = 0 e ) B (8] — Y AR B 5 I (] 32 o2 193 0 e ) o Ay s
3.2

ke H 5 BB electro-optical distance measurement

F AR 2 400 nm~1 000 nmm 69 9% % 95 2% 48 9 00 v R o M0 B
]
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3.22
HmAEE  microwave distance measurement

FFAREN 0.8 em—~10 em TR M RBEENE.
3.23

JMEEE I stadia survey
] D e 2 0 {50 55 P 8 4 0 2 P ) L b LG PE B R 0 B B
3.24
il B remote sensing; RS
i e A
A g oA B TS EARECE BRI RN E R, SR LB 4 E RN EiRS AEs iR
WL BRI E X R R E AR E SRR,
3.25
%8 & aerial remote sensing; airborne remote sensing
BLRHL . R VBRI E RAT R A T e R
3.26
fix#EE space remote sensing; spaceborne remote sensing
PAAE TR 0 EME R RS AR AT S s,
3.27
HVEIEM A mullispectral remote sensing
g B
oy e 7 A A e BRI L R T O B A i O A
3. 28
15 W #  inertial survey
il PR SE 40 B B M AR E AT B R E DA (R E R, L ER R E I
WA AL,
3.29
PEEf RS satellite positioning system
BT TS 00 5E 15 8 e 16 4o T Y ZE Rl IR o S B AR R BE A AR .
3.30
M HE topographic survey
L 4030 ) = o A L gy % R b P R RO E R R R E R,
3.3

FH B photogrammetsy

) 4 B2 B0 o B AR AT AR L D (57 R R R AR L G R AR AR
3.32

AR acrophotogrammetry

F)FE AT %5 69T 3% Fran B At S B2 QAT A R A .
3.33

R AR terrestrial photogrammetry

o) L T 08 R 1 R BT ER AR st AT o R T B,
3. 34

JEHEZ A non-lopographic photogrammetry

AL ) B 2k E Y R B
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3.35

ITREM AR close-range photogrammetry

F A B FEA KT 300 mo i) H R4 HR I Y o7 Mo ffoad B4 ot 5 B 00
3. 36

HFHEMAE digital photogrammetry

BN QAR T e 5 A Ak T S L 80 R A TR 2 AT A
3.37

TE®ME engineering surveying

TR N 4R BT IR 4 R 45 S 0 T R T A TR liugr e o
3.38
EFEWE marine charljdp
LA T 35 L 0 i s 2 .f‘-‘:J:" o NG EE - N O M 0 R | I R i T

TP H S R L N

@)

3 ] 4 mapfpasigh
He B3

3.39

3.40
= R
24 0 A7 E O 1R
E M.
3. 41

A A B R 04 | 5 NG 1 Y

3.42
EERHA Yt
HUEC S S E, r

3.43
EFHEBSA  plandgef
0 5 9 T A L 0 5

3.44
WA gravity point

Mﬁiﬂmﬁﬁﬁﬂmﬁm.‘\Hhhh-__‘”###’
3.45

7k A  benchmark

P e 0 O R
3.46

HEEH A topographic control point

A T 6 T A 5 ) S 0 LA
3. 47

FEEERF  surveying control network
TEH T 4% — 5E B A6 BT AT T 0 0 L0 Y — 28 T 06 R e ) o R Y R R g g

1
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3. 48

FIAIHM  astro-geodetic network

I 25 b 1

2 ]V B P 452 [ S — BT o Y R S S R S
3,49

kibiEEIM  geodetic control network

b SR 2 ) g 0 A 0 . A S o o i R R
3.50

EEEHM  vertical control network

P — 2R 271 ol R 1) A e ) 0 A e 0
3. a1

EZk#M national leveling network

A 4 TR 90 B 9 ey — R 20 S S5 7 O T o A R S 3 A o R ) BT e
6 g
3.52

KFEBEM  horizontal control network

EE — R J0 0 i H 252 R A e 1 e ] A A i ) R 1
3.53

FEMMEEM  plane control network

b — 7% 1) - T 45 o T R ) ) I )
3.54
GPS 28R GPS control network
P NAVSTAR 43R5 {0 R 45 (GPS) HL v (v 30 90 5 4l o,
3.55
HEALE A gravity control network
H—l**ﬁﬂﬁﬁ%ﬂiﬁ{ﬁﬁﬂﬁﬂﬁﬂﬂﬂfmﬂDﬁﬂ!_ﬂ‘ﬂ‘"ﬁf‘]@n
3. 56
=HEHWM  triangulation network
AT — F ) 3 S = A T Gy A A o 0
3.57
S B traverse pelwork

A ek 0 0 A B 4 K P D ol
3.58

FRERM deformalion monitoring network

Sy TR L R D 80 i G 7 2 O 0 A7 5 Y e Y O et o e
3.59

=f4i triangulation chain

L T 3 — R 5 R ) = 0 TR A T K (R D M
3. 60

| observation set

At — AL R Y e A7 T R 2 iy

11
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3.61

flty  station

iS5k {3035 1 1 R AT
3. 62

7#FEm horizontal angle

15 T ¥ A B R (o) £ 0 0 EE T A A
3.63

EINEE zenith distance

A S 7 R, 1R L ) 3 AR B bR A O TSR e A
3.64

Mt S siphting point

00 20 0L 0 L 1 B
3.65

M5 = 4  reduction to station centre

37 et A e 9 5 o DL 88 b R AT PO A A A I — R R R b BT oL i 0 e 2 A R
3.66

B AR reduction to target centre

308 e o 3He 7 B "'J‘Fﬂ?ﬁﬁﬂﬁ?ﬁ*lﬂ\iﬂ&lﬁ—“ﬁ-?ﬁﬁi;ﬁ?!ﬁﬂﬂﬂﬂ{ﬁfﬂﬂﬂﬁn
3.67

FiE=f® triangle of error

FMAR e, EAESERE— T HEAN S RESRALE TR -AWERY—T=
mk.
3. 68

S&e s junction point of traverse

FHMPELEE=FPEMMRER S .
3. 69

555 closed traverse

T LA TE T 4% .
3.70

& 54 connecting traverse

TE - O i A 2 A B
37N

% 55 open iraverse

Mo~ B L T S — R AR
3.72

AR roote survey

Fo e BRI AR R B EPER R AR S RN SR TE TR AT HEFT A T IR AR
3.73

EH AW pipeline survey; doct sorvey

T T A AENE I L R SR BT 0 e T AR
3.74

FERE deformation survey

o ST A 4 T L R - S T N A R R A O R | D P R L D B L B 5 T 0 AT A

12
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T {E.
3.75
THUM=/HM triangulated irregular network; TIN
ET AL A0 Y A o Y = R, T M e R A R e T A T R R S B
A ISR ARG AR L O HH R A A R SR P,
3,76
EF{EAEE  location-based serviee; LBS; location-based services

15 [0 R e A4 R o i SR PR 9 09 o P L L B LA B o S e ARG R R 4
4 PLEELE  Information processing of surveying and mapping

4.1

MBI IR dala processing of surveying and mapping

0 e B O R B AT P 2 T R L R VR AR A RLER .
4 2

M|iZE  troe error

Hinx

B (LY R (D) 2 5 A EETLIR S RS iR 2 M,
4. 3

Mi#liE%E random error

(7] 300 5 T e 0 0 0 0 2 R LA A R s,
4, 4

RYiRE systematic error

[P A 0 00 5 e A 300 o () R S (B L A R R e e R R ML ek
Ry REiR 2,
4.5

HZ gross error

R B A R B R AR e e — = R
4.6

fHEEM  gross error detection

A6 10 I 008 o B L R R R R
4,7

El7EiRE fixed error

1 AR A R R T A B B iR .
4,8

FEfliRZE scale error

550 R A B e R
4.9

HS2%E  error of closure

— 5 A N EH S e aE
4. 10

@Bl discrepancy between ohservation sets

Ir] — it 25 0 ) 2 b
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4. 11

fR#  tolerance

— S TR A T B o 0 e e e R PR (L
4.12

FHiEE  average error

—SEM AT A — S AR RE R EHNEENE.

4.13
#r e mathematical expectation
BEBLA R CO R4 T R AR B 4 (8 G2 ECO
A F E R B R AT - ECX) = D pa
i L
X BT A B
p—— Bl =, FERtRL I,
A S H AR A EQO = [ af (e

e
fla)——X MBEREE 4 B,

FFE  variance
AL R 0 S i S S e (o e B L iE R a2
HENRN: ot = E{[X—EQXOT}

AT EERAETLAER, WG o

Spda—E(X) T

B s B R HL AL M . o
4.15

Rl {2 standard deviation

iR

B AR (O M FEMNETR. 2N 0.
4,16

tHFT R 1812  relative standard deviation

YA OO0 YRR I R R A T 2 b

j [z —E(X) [ flz)dz

417
# weizghi

1005 AL, 7 e 0 T R R B — i b, JERE A 3LEU0R

P, =a/a
.
oy —— (R TR HEHL Y 8
ol — ML R (XD B E.
4.18
EEW  error lest
e 2 0] 0] 2 e P R A A T L A R

14

s
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4.19

REME error ellipse

EC P g e o a1 W w0 W (1
4. 20

FEFE  precision

T — 5 W S 4 L % — B 2 ) v B R ) S e TR L
4. 21

HEWREE accuracy

6 — 5 B PE T, 303 — Wk 49 25 i U o , 8O G A 08 5 R R R PR
4,22

MMBFEE  sorvey adjustment; adjustment of observations

S A (4 T A 4 O A R L (B R AT Y T A B O
4.23

" FEFE least squares method

{ETE B VTPV S i/ B 24 05 F R I (8 A0 2 000 0 B £ 08, R BE AT I HE AL A0 BLE AR %
o V Rk dzm i, P oA R.

4. 24
W75 observation equation
SWopEd, i EHE S R NS 2 R TR A B SER. —ARE
L=FX
P

L—— i 1 S A
X —BY I,
4,25
&4 H5R  condition equation
2 f -2 o ol 2% D Bt 0 R AR JL AT 26 4t L B o o 2 Y 24 RS R B R (0 7 S ST
—mﬂiéﬁﬁqFfi}:u
Hoe L0 8 {0 Y JLA .
4, 26
#¥FE  parameter adjustment
1B =
i e i B AT 9 Tk

R =]

LIl A L]

4.27
ZEES  condition adjustment
S ik B R R R {0 2 o A 3 A AT B BE A I 3R T ik
4,28 .
&2 combined adjustment
S35 - R o A ] 285 0 ) 0 P R AT A R T2
4,29
2 residual error
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