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Abstract

The topographic data surveyed in this project, 1/5000 scale Basic
Topographic Map (BTM), is detailed and accurate. It is widely used by
various national projects such as construction work, resource investigation
and administrative management. National Land Surveying and Mapping
Center(NLSC), Ministry of the Interior(MOI), began to take over revision
of BTM, Land Use Investigation(LUI) and Taiwan electronic Maps
(Taiwan e-Maps), which were successively united to construct the digital
maps database in order to make the supply of BTM database more active
under the National Geographic Information System(NGIS) and further
introduced into different application of various Geographic Information
Systems(GIS) » which has greatly expanded and enriched the application

scope.

“2021 Government Procurement for the Revision Project of Basic
Topographic Map in Taichung, Taitung and Hualien"(refer as This mapping
project) covers 374 sheets of BTM in the administrative areas of Taichung
County, Taitung County and Taitung County.

ASIA GIS&GPS Co., Ltd. (AG&G) and Yueda Technology Co., Ltd.
were united as a working group to participate this mapping project and
fully committed to introduce appropriate human resources in the
processing standardization and quality control under AG&G. Due to
COVID-19 pandemic new cases going heigh in year 2022, this mapping
project was slightly delayed and finally delivered fourth stage outcomes on
June 13™, 2022. Sincerely thanks for the supervision of NLSC and Chinese
Society of Photogrammetry & Remote Sensing (CSPRS).

Keyword: BTM ~ LUI ~ NGIS ~ GIS ~ Taiwan e-Maps
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6 110D22 271100.314|  2556945.594 285.093 e
7 110D23 268896.787 2553259.479 265.417 i EL
8 110D24 271121.167|  2550820.095 246.114] P2
9 110D32 268716.427 2547638.706 224.296 #% 1% 2k
10 110D201 266550.720]  2517001.890 6.059 >rEs
11 110D203 251987.786|  2505247.894 72.771 e
12 110D204 250609.082 2510208.487 154.618 DI EL
13 110D205 255745.694 2511639.989 32.403 ¥ 1% 2L
14 110D206 258768.007 2513345.542 26.566 DI EL
15 110D207 261046.316|  2514321.973 19.601] %+ 2
16 110D208 263395.548|  2514791.306 10.229 e
17 110D209 253655.841|  2507738.017 11.003| 22
18 110D210 253978.427 2518254.264 136.811 DI EL
19 110D211 256216.629 2518412.809 99.341 ¥ 1% 2L

20 110D213 257011.133 2527380.741 389.965 DI EL
21 110D214 256422.872|  2532585.684 334.946| >4 Ek
22 110D216 258407.654|  2533403.970 235397  #P
23 110D217 263610.067|  2544313.467 302.558 e
24 110D218 264656.685 2549273.041 352.807 > EL
25 110D219 263317.292 2533627.719 178.834 > EL
26 110D220 261464.601 2520851.869 52.889 ¥ 1% 2k
27 110D221 266192.597|  2539544.341 176.157| 122
28 110D222 266713.701|  2559105.896 373.713 e
29 110D223 268961.950|  2558823.324 324251 WP
30 110D225 261698.575 2540550.641 288.440 ¥ 1% 2k
31 110D226 261515.474 2536935.806 338.502 > EL
32 110D227 250355.967 2505989.540 510.534 > Ek
33 110D228 266561.991|  2559008.083 367.655 12
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110 # B2 ~ 2 A2 FTEMAS FRA M VBB TEHRES 1 TR 2

i LG R A TP Ao T
1. & UltraCam B % 3 =
1

Ze =g g T X
(1) Z=Zpd T I
8
Summary Stats l Phato Stats] DI;iectStats] F'o_intStats] EﬁteriorDrientation] GPS I INS ] Self-CaIibration]
Farameter | =/Mmega | ' /FPhi | Z/F.appa | i Sl Sigma 1.1 um
Emg Eﬁntrﬁl RkS Image [+ v 0.7, 1.0 um
0 Mumber of iterations: 9
RMS Limits 0.001 0.001 .00 Hmber ol fertons:
. Deagrees of Freedom: 1855
M ax Ground Residual )
Fiesidual Limits a.a0t 0,001 .01 Cmes (meme Bl O
tean Std Dev Object Grozs Control Blunders: 0
RS Photo Pozition Image Blunders: 1
RMS Photo Attitude
Mean 5td Dev Phato Position Solution Status: Solution Successful

Mean 5td Dev Photo Attitude

£ >

Current Count Eameisslee ] ]'| - | - Project Settings
Control F'o?nts Used 0O EE:;:E{:M l;fm D g;lfds Linear. Meters Refraction:  On
Check Paints Used: 0 Angular: Degrees  Curvature:  On

Photos Used: 25
Phaotos Mot Used:
Image Paints Used: 1533 < >

“WE584 - Rectangular Grid [m]

=1

B 2-8 i UltraCam B % 3 = p d T L 2%
(2) %412 &L %

5

e

Summary Stats l Photo Stats] DQiectStats] Po_intStats] EgteriorDrientation] GPS ] IMS l Self-EaIibration]

Key Statistics

Parameter | #/0mega | ' /Phi | Z/K.appa | Sigma: 1.4 um

PMS Check D6 032 04 Bz (2. 920
ec ) . . e afinme:

RMS Linits 00M 00M 0001 g‘“’“be’ °: :Ee'at"fnsj gm 0

Max Ground Pesidual 0127 0174 0.029 S

Riesidual Limits 0.0 0.0 0.0 Gress Image Blunders: 0

Mean Std Dev Object 0.063 0.057 0184 Gross Contral Blunders: 0

RS Photo Pogition B.222 REEY 0.A1E Image Blunders: 0

RMS Phato Attitude 0.003 0.003 0.006

Mean 5td Dev Photo Position 0,033 0130 0.084 Solution Status:

Mean Std Dev Photo Attitude 0,001 0.002 0.001 Solution outside of RMS tolerance,

Saolution outside of residual
€ > talerance.

Cameras used: [1].

Current Count | - | - Froject Settings
Control F'o?nts Used: 4 LEI?:I::E!:M I;fns Ol g;lfds Linear: Meters Refractior:  On
Check Paints Used: 1 Angular: Degress Curvature: On
Phot: 2”&? 3223 35 WESE - Rectargular Grid (m)
Image Paints Used: 1529 < >

Bl 2-9 723 UltraCam Bl % 5 412 & T 4 %

g@ﬁ.ﬁﬁ@%ﬁ& 27



110 & &£ ¢ ~ & A2 WA R A A VR R TS 1 P AR 2

(3) %2 = 3,8

Photoz Rezsiduals ol Threshald Point Colorz [requires reloading zolution)

I Footprints Zaappoints: [ | Contol [BRF L
v Label: W %y —_— —— 3 f————————ms Fray pointsz B .| Check .
IV Centers 7 o 1 0000 4+ ap points: [

B 2-10 =i UltraCam Bl % 7 = #7358
(4) Bpl? FHAMAR A 1

% 2-7 “E UltraCam | % 5 = £ R|Y A HF R L 47 4

7B pod g 5 i 4
gk - 5
B Ekd - 0
g FA RMSX - 0.087m
RMSY - 0.144m
RMSZ - 0.026m
¢4 (o) 1.1(x=0.7,y=10) 1.4 (x=0.8,y=1.2)

AG&GE% LB g 28



1 FRIR 4L

(5) Hetz gt &~ 47
% 2-8 i UltraCam B % 5 = B84 B 4~ 17 %

BLEL Rx (m) Ry (m) Rz (m)
110F04 -0.169 0.372 0.400
RMSE 0.169 0.372 0.400

4 5K 8 1L 4k
B 3T R 0.169/37000 0.372/37000 0.400/37000
(um) ~4.56 ~10.0 ~10.8
-] *30\2um
YES
&1 (YN)
e g . .
2. 74 % 2020/2021 DMC R % :
(1) z=zpdpTi
Summary Stats | Photo Stats| Object Stats | Point Stats | Exterior Orientation| GPS | IN5 | Sei-Calibration |

Pararneter | #/0mega | ' /Phi | Z/Kappa | Key Statistics Sigma: 37 um
Emg Eﬁntrg RMS Image [+ p): 2.4, 27 um

&cl [
RMS Limits 0om 0001 0om Humber of teralions: - &

. Deagrees of Freedam: 28028

tax Ground Residual )
Residual Limits 0,001 0.001 0.001 Grass Image Blunders: 0
Mean Std Dev Object Gross Control Blunders: 0
RMS Phata Paosition Image Blunders: 2
RMS Photo Attitude
tean Std Dev Photo Position Solution Status: Saolution Successful
tean Std Dev Photo Atitude
< >
Current Count E3peiaslised [1]'| - | - Project Settings

Contral F'n!nts Used: 0 Iér:rgerald ET:S B E;Lds Linear. Meters Refraction:  On

Check Paints Used: 0 Angular Degrees Curvature: On

Photos Used: 335 .

Photas Mot Lsed: 7 Taivwan [TWDI7] - Transverse Mercator [m)
Image Points Used: 21173 < >

B 2-11 =& 4 L 20202021 DMC B|% z = p o T X}

‘m,
i

RGRG =¥ |+ 53
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(2) ¥z &L
B

Summary Stats | Photo Stats| Object Stats | Point Stats| Exterior Orientation| GRS | INS | Sel-Caliration |

K.ey Statistics

Pararneter | #/0mega | ' /Phi | Z/Kappa | Sigma: 37 um

FME Chack 06 0 0703 T el 85 27 e
e ) ) , o

RMS Limits 0001 0001 0.007 [r::gr?::; 2: ;ﬁf;:tézr:i 123525

b Ground B esidual 0106 0.077 0.06& ;

Fresidual Limits 0.0 0.001 0.001 Gross Image Blunders: 0

Mean Std Dev Dbject 0,090 0.073 0266 Gross Contral Blunders: 0

RS Phota Position 0.529 0.591 0726 Image Blunders: 0

RS Phato Attitude nmz2 0.015 0.007

bean Std Dew Photo Position 0253 0274 0210 Solution Status:

Solution outzide of RMS tolerance.
Solution outzide of residual
< > tolerance.

Mean Std Dev Photo Attitude 0,004 0.005 0.a0

Cameras used: [1).

Current Count Project Settings

Contral Paints Used: Linear: Meters Refraction: On
Check Paints Used: 10 DML Off ot Angular: Degrees  Curvature:  On
Photos Uzed: 342
Photoz Mot Uzed: O
Image Paoints Used: 21328 < >

7 Camera |d | Lens Di... | Grids

Taiwan [TWDS7] - Transverze Mercataor [m)

Bl 2-12 =34 4 20202021 DMC B %3412 & T % %%
(3) %= %7K

Photos Residuals Point Colore [requires reloading solution)

Scale Threshold L
Iv¥ Footprints Zeaypoints: [ | Contol RN
v Labels [V %y — Jee—— 0,004 Fraypointz: .| Check: I .
¥ Centers v v 1 0.000 4+ qay points: [T

.

NN
)

Bl 2-13 i+ 4 2020/2021 DMC Bl % 5 = 7

AG&GE% LB g 30



1102 A4 7 ~ 2 42 CENRLS BEA AN VBRI (FHMES 1 (PR ER 2

(4) 2Rl FEZHM RS AT
% 29 4 4 20202021 DMC % 5 = B Rl°® LM R A {74

Ep Bod g 58 | e
> ELEc - 21
% R - 0
& | &
K?J% RMSX - 0.045m
= 2F 4
RMSY - 0.036m
RMSz - 0.029m
¢ %X (o) 3.7(x=3.4,y=2.7) 3.7(x=3.5,y=2.7)

(5) P gbdd & A 47
% 2-10 =i 4 L 2020/2021 DMC B % 7 = #& 2 B4 & ~ 17 %

2155 Rx (m) Ry (m) Rz (m)
110D09 0.337 0.062 -0.403
110D14 -0.035 -0.089 -0.293
110D18 0.271 0.364 -0.043
110D21 -0.337 0.062 -0.403
110D24 -0.575 0.234 -0.924
110D26 -0.126 0.147 -0.820
110D27 0.300 -0.064 -0.866
110D28 0.117 0.104 -0.886
110D29 0.375 0.340 -0.950
110D30 0.550 -0.005 -0.820
RMSE 0.346 0.202 0.700

SN AL 0.346/27000 0.202/27000 0.700/27000

(pm) =12.8 =7.48 =25.9

-] ¥+ 30N2pm
£ 4 (YIN) YES

Aﬂauﬁﬁf@iﬂ& 31



1108 R4 P ~ £ L2 TENA FEBEAAFL VBB P THRES 1 fra AR 2

(6) i gk & A~ 17
4 2-11 =4 4L 2020/2021 DMC Bl % % = i 2 8L B A 45

4 4 2020/2021 DMC 8] % (£ & 5 1 60%) A S
T 3o % appLipl g (58 5 AR BLIRI B/ S BLR B 0.709 =0.55
S BT ok sl (G SRRk AU/ il S k) 5.127 =4

s Rdpth (4 L0500 P SRl B go) 0.792 =03

3. £ L 2021 DMC Bl % % =
(1) Z=pd gL i
=1

Summary Stats | Photo Stats| Object Stats | Point Stats | Exterior Orientation| GPS | INS | SelfCaliration |

Fey Statistice

Parameter | #/0mega | */Fhi | Z/¥.appa | Sigma 32 um

Emg EEHUEI RMS Image [« v 2.8, 2.3 um
BE Murnber of iterations: 3

RMS Limits 0.001 0.001 0.001 5 LmBer o HEratons:

Max Graund Pesidual eqrees of Freedom; 17826

Fresidual Limits 0.001 0.001 0.001 Gross Image Blunders: 0

bean 5td Dev Object Gross Control Blunders: 0

RS Photo Pozition Image Blunders: 0

FiMS Photo Attitude

Mean 5td Dev Phaota Position Solution Status; Solution Successful,

Mean 5td Dey Photo Attitude

£ >

Current Caunt Ce e b 1) - - Project Settings
Cantrol Points Used: 0 [?r:rgerald | ET:SDI'" | g;lfds Linear: Meters Refraction: On
Check Points Llsed: 0 Sngular: Degrees  Cureaturer On

Photos Uzed: 357
FPhotas Mot Used: 1
Image Points Used: 13678 < 3

Taivean [TWDEY] - Transwverze Mercator [m)

i
)\m

B 2-14 & L 202IDMCBl%Z = p o T 1

Aﬂwﬁﬁ@iﬂ?ﬁ 32



(2) 412 & T £

Summary Stats ] Phata Stats] DQiectStats] F'o_intStats] EgteriorDrientation] GPS ] INS ] Self-EaIibration]

Parameter | KAOmega | ' /Phi | Z/K.appa | ey e Sigma 2.2 um

RS Control 0.045 0038 0.055 RMS Image [« v 2.9, 2.4 um

RS Check 0120 0252 0.530 P

RMS Lirits 0001 0001 0007 S:;j;' E: ﬁf:etc';:f 19995?

M ax Ground Residual 0.140 0123 0.160 )

Rresidual Limits 0001 0001 0001 B nEgellinils

Mean Std Dev Object 0.074 0.081 0219 Gross Control Blunders: - 0

Fit5 Photo Position 0332 0.508 0.950 Image Blunders: 0

RS Photo Attitude 0.015 0016 0.009

Mean Std Dev Photo Position 0,300 0.340 0.214 Solution Status:

Mean Std Dev Photo Attude 0,005 0.008 0.o0z2 Solution outside of RMS tolerance.

Solution outside of residual

< > talerance.

Current Count Ceners wmsd (1) - - Project Settings
Control Points Used: 21 CEmeml | Leig D, | Birzk Linear:  Meters Refraction: On
Check Points Used: 12 DML ot ot P — I .

ngular: Degrees urvature: O

Photos Used: 358
Photos Mot Used: 0
Image Points Uszed: 13633 < >

Taiwan [TWD97] - Transverse Mercator [m)

Bl 2-15 £ & 2021 DMC B % %412 £ T 4
(3) 2= %R

"

Photos Residuals Seale Thieshold Pomnt Colors (requires refoading solution)

v Foolpmnts 2vappoints: [ ‘ Contiol [N

[V Labels G %y —— 13 o 0,004 Jrappoints: Il .. | Check N . |
IV Centers -~ = 1 0 4+ raypoints: | ‘

QBT E 0% | feas S
] Y Y Res:
Z Z Res

B 2-16 % L 2021 DMC B % % = 2§
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110 2R 4 ¢ ~ 4 42 LESA

FRAAE VRSB TS

1 FRIR 4L

(4) 2Rl? FE2H R AT
# 2-12 £ X 2021 DMC Pl % 2 = 2 R? FZH R A 174

7P Bod g 5 i
> B - 21
® Ik - 0
g FE RMSX - 0.045m
RMSY - 0.038m
RMSZ - 0.055m
P L (o) 3.2(x=2.8,y=2.3) 3.2 (x=2.9,y=2.4)

(5) et BL4F & A~ 47
% 2-13 4 % 2021 DMC 3| % % = ¥ {2 24 & A 47 4

2LEL Rx (m) Ry (m) Rz (m)
110D216 -0.221 0.157 -0.661
110D207 -0.020 -0.395 -0.121
110D205 -0.060 -0.040 0.231
110D221 0.077 0.448 0.264
110D220 -0.252 0.396 -1.278
110D211 0.084 -0.012 -1.009
110D209 -0.053 -0.208 0.137
110D21 0.049 0.213 -0.375
110D32 0.140 -0.126 -0.173
110D225 0.124 0.053 0.776
110D223 0.021 -0.311 -0.235
110D24 0.048 0.198 -0.338
RMSE 0.120 0.252 0.590

HE IR 0.120/27000 0.252/27000 0.590/27000

(um) =4.4 =9.3 =21.9

},@Z/J‘,a 30\2pm VES
£8 (YN)

RGRG =¥ |+ 53
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1108 R4 P ~ £ L2 TENA FEBEAAFL VBB P THRES BRI
(6) it sFBhss & A~ 17
% 2-14 £ K 2021 DMC B % 7 = & B 2L5% B &4 47
4 % 2021 DMC | % (£ & 5 : 60%) e R B
T 0.732
0% dppipl i (A8 5 AR B/ SR i) =0.55
BB pok Sl (G EEAR K AE/ g B R ) 5.550 =4
W@iga Rdpth (4 £ b i SR/ b)) 0.977 =03

(=) &4 L 2020/2021 DMC | % & £ X 2021 DMC B % £
= aE S S ki
% 4 2021 DMC #| % (40~47 ¥ ) 5 7 B 4p Rt
% 2020/2021 DMC | % & i £ > #2020 & DMC # f§2
A8 frk o0 — A= T X F i % 224 4 2020/2021 DMC iR
% £ P #2412:(110D10~110D19~110D21~110D22~110D24 >

S ) T LA ELRHRIBLTALAFPN L o5 B

(B9011 ~ B9010 ~ G9232 ~ B924 ~ G9056 ~ G9038 ) » +* #. %

A 215 n R TASEN T ARFLAL S, BERZNL
F 2-15 ApA s Z Pl REET L 047

o4 4 2020/2021DMC Bl % 5 = T L & % % 4 202IDMC #|% 7 = T £ % % Ll

BLEL N E H N E H dN dE dH
B9011 | 270141.050 | 2559318.772 | 303.249 | 270141.274 2559318.886 | 303.411 [0.224| 0.114 | 0.162
B9010 | 270055.007 | 2560332.928 | 309.974 | 270055.084 2560333.035 | 310.041 [0.077| 0.107 | 0.067
(G9232 | 270315.070 | 2561555.440 | 315.441 | 270315.177 2561555.529 | 315.454 (0.107| 0.089 | 0.013
B924 | 270471.204 | 2555797.412 | 285.735 | 270471.642 2555797.459 | 285.945 (0.438| 0.047 | 0.210
G9056 | 269989.161 | 2551015.043 | 238.515 | 269989.355 | 2551015.142 | 238.425 (0.194| 0.099 |-0.090
G9038 | 269787.872 | 2552711.580 | 257.857 | 269788.401 2552711.502 | 258.039 [0.529|-0.078 | 0.182

RG8G =¥ m L4 35
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U0 R4 Y ~ 4 %2

e~ ARTEAF R
A% B Rz 189ty * 110 eMAP §o i~ 2= T £ & 1
RS % 0 BB 22 110eMAP 4pF » A & 5 % % 2020
# DMC B2 ifee @ & L3 % A& @ % 2020~ 2021 # DMC #-

fhoo ®k & WIFATEE Y PUR
RIS A

2

X

P 4o 2-17 %‘1@ aﬁ“\?
3F- 2 S IR P ,J..f%f—f?]"’g'
fa

2

Vs

N =S . s [0y 3 /. — P s 2.
RFZER BB GA LER IR 2R
~ ) v oz — Y -
mﬁf‘\—‘ﬁ,—; o mﬁ%’]‘ﬁ 2 sk o

2019ADS+ 2020UltraCam 2021DMC+
20200MC 5018ADS
2021DMC
2019LIDAR
2019A
2019ADS+ 2018ADS+
2017ADS 2020DMC
ESHIER 110eMap  F5H6 20z0nM
2019ADS
2018ADS
2021DMC+ 2019ADS+
2019ADS 2018ADS
EFRME

2019ADS

Blep g
2021DMC+2019ADS 2
2021DMC+2018ADS 2
2021DMC 44
2020UltraCam 4
2020DMC+2019ADS 3
2020DMC 226
2019LIDAR 3
2019ADS+2020DMC 9
2019ADS+2018ADS 2
2019ADS+2017ADS 1
2019ADS 46
2018ADS+2020DMC 2
2018ADS 30

B 2-17 @@= %47 B
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110 # & 4 ¢
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I ~ ADS Bk Sl ik £ R

HF* ADS B WURZ Bt 5 kB iwplER
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96184059 /= &
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96193057
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110 # R 47 ~ 4 L2 TERA B AN VBB R (TERES 11T R R

L

4 1R % TWD97@2020 | E S48 /85E( 253978.431/0.03
EiE5%/255% 96184092 / 110D210 | NAEHE /45 & (m) 2518254.259/0.03
HBEH | 4 ES(m) 136.794
TCRC TR RN & B /B E B s P& (m)

RELEATEE QM) 30 HEREm 0.06
T TYE

LECT] _ M £ FHBRERY 2021/11/16
SRS i FRGtEIEEE) [(HARMEETE AGG
TEEER 1

AR K (px) © 220%229
# Bt (band) : RGB
MR (nm) 12

% = FriE ¢ 210104d 42 0008
86 (mm) © 120

Fi 61 f (Rad) : 1. 650697

?\ng(k'l‘ (px) © 229%229
# Bt (band) © RGB
FEATRE (um) © 12
ZF = F % © 210104d 42 0009
{26 (mm) © 120
61 (Rad) 1. 65993

AL /)N (px) 1 229%229
B 3 Bt (band) : RGB
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