110 # B A A AW 2R 1 iF
(% 1T¥%)
2021 Government Procurement for the

Revision Project of Basic Topographic
Map 1% Work Zone

110 # B 1 1T443F £
Final Report of 2021

£ % % g NLSC-110-14
LR ;‘E'J:sg I

DI ATRS AL AP

PoE R Il #2718 P



—t AN g aql — - r—pd .
S et DB E H ¥ (W k) S et 2 WK R )



E O R E OF 4

e
’ >

o0 ERA A RBRLE (R 1FEER)

bl
R

5.  NLSC-110-14

fﬁ:fw % ‘?(\6\

I

Ful o RE A

PEHRFE D HRF 5 002509 5L

It

[E—

Ti&%;]?]iyﬁ_s PEE N S = S N i
2. B XPRIE E 2RI HEFEFRREAPM AR -

AN L

B AV B oG s AP - f 497 5 4F

ke

% 35 - 04-22522966

Iy

ITFpz - AAEABBR AiEpE 110& 01 F 29p

LR LATR PR A R

Bp AU d RIS 4263 5

=t

T

[t

T3 04-22583387 i £ :04-22583587
T I F 5 Bz
B toRy oE#
mH
BEMF -8 FaRANRE
RN A 1 TSI
RS 2 R E 3
¥ A -
BER L A E EOTRIE S R 5 ERE QA MR
FEIL o

PEIEIIIE2 Y 18P |HEFEE

e
T

Lk afesqgesimn B 4%l AL P M A B Py Rz 83

i‘ﬁ%

2RI ARNEIRF LW Hje (IS K) WA e B Y
7 J'FLLFE’: fete iz 1 A2k 2o Ap M 2 o iiﬁw’%lﬁl"’ $2 FEAFS

3. d\%\ﬁsﬁrl B o @it N Lo




110 # B A A= BB (%1 TE%) 3 i ER 2

RGRG = 47 + 73

ii



10 # B A AR VBRI F (F1FEF) 1 iTRIR

#F &

THnz - AAR VR FTRER CHAS R LER
GEVR CTRA L AR EE F P ARITR Y P IR L Rl
Poe (T AL B2 RE R w ) 2t 95 ERBAESET F A2 - A
Ap RBRI T TEFAFERIIYRCAAE L BEY TS
PRE R PRERTER TE REPAASURTHRETEL TR
»“,f/p##—p# LR BLFTRERES » (- HE» LHpT
TSR * > S FHAEEE T R Fd e
"0 # R A AR VBB RIE (% 1 FEFR), (LT HAHR
FEAAEFIBRPERLLDEIAL R HEE TERE AR

T oo BRI F ez - AR AE 338 tpR I TER R

\>‘__

LTATR BHEEGFT 27 (UTHME FA707) 24 108
*?%‘Elﬁﬁﬁﬂilﬂ&?%%%T’?%£CmMM9
> B A ot 111 & 2 0 R A1 FER

2
F
PR RO IR RGP kP EARRL PR E SR RS ¢

BidEs t A AR VR R I RB L R T A e

ESEAY § EEREF R

RG&G = # | + 7 &

il



110 # B A A= BB (%1 TE%) 3 i ER 2

RGRG = 47 + 73

iv



10 # B A AR VBRI F (F1FEF) 1 iTRIR

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) architecture and
further introduced into different application of wvarious Geographic
Information Systems(GIS) » which has greatly expanded and enriched the

application scope.

“2021 Government Procurement for the Revision Project of Basic
Topographic Map 1st Work Zone" covers 338 sheets of BTM in the
administrative areas of Changhua County, Nantou County and Hualien
County and 80 sheets of Taiwan e-Maps in Hualien County.

ASIA GIS&GPS Co., Ltd. (AG&G) 1s fully committed to introduce
appropriate human resources in the processing standardization and quality
control of it. Due to COVID-19 epidemic, the project was slightly delayed
and completed in February 2022. Sincerely thanks the supervision of
NLSC and Chinese Society of Photogrammetry & Remote Sensing
(CSPRS).

Keyword: BTM ~ LUI ~ NGIS -~ GIS ~ Taiwan e-Maps
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110 E A A AL VBRBBRLIF (F1TEER) 1 iR iR
% 2-4 #°3 UltraCam 2] % TWD97[2020]47 4 8k & & % £
B | mhEE 2020 N 2020 E TR (m) # i
1 ADSO1 2606189.305 294678.820 306.278| ADS B i 4] 8k
2 G04 2620969.419 299685.318 103.607 Fan 1) 13
3 HB02 2630123.567 301843.846 73.070 Frdles
4 HBO3 2630448.655 299160.004 84.633 Friles
5 HBO05 2627679.850 300863.425 102.910 Ez 1) 13
6 HB06 2624793.167 300849.333 94.459 a1
7 HBO07 2622989.612 300544.186 117.268 ¥l gk
8 HBO0S 2621330.332 299746.131 103.786 %12
9 HB09 2613403.904 301349.357 75.337 e
10 HB10 2612171.831 301781.419 38.256 Frilgs
11 HB11 2610028.388 302532.252 27.951 ¥l gk
12 HB12 2611409.365 302200.206 30.490 ¥l gk
13 HB13 2616644.813 293745373 122.539 ¥l gk
14 HB14 2616434.146 294113.088 124.109 Friles
15 HBI15 2616963.730 296879.925 120.850 a1
16 HB16 2617063.667 296647.264 111.884 il
17 HB17 2615431.195 296042.923 132.105 LR 12
18 HB18 2614097.740 295046.431 162.621 LR 12
19 HB19 2613394.369 294159.318 170.760 ¥l gk
20 HB31 2630449.053 299174.438 83.992 A
21 HB32 2630509.559 299104.650 84.645 ¥l gk
22 HB33 2630107.198 301863.628 72.394 ¥l gk
23 HB34 2630317.725 302348.995 80.890 ¥l gk
24 HB35 2609261.183 301389.391 57.926 ¥l gk
25 HB36 2608959.384 301205.002 53.631 Eiag 1) 13
4 B ADSO1 i * 201811110250 8% th 8 B8 thdr 48k ¥
L H P e-GNSS $-48Le? ADS B2 £ 40T £ 2-503 4 4 & 4
Bl R 1.25V2 22 5 F]pt 4 * ADSOL % 8 48
% 2-5 Eimpl® ADS201811110250 & 4+ & ¥ g 4 47
NO X =Rl Y =B |H 2Bl |X Control| Y Control [H Control| dX | dY | dH dL
HB14 294113.215(2616434.435{124.278 294113.170(2616433.903({124.109 (0.045 [0.532|0.169|0.534
G06 294587.674|2617621.101{114.215 |294588.035(2617620.520({113.962 |-0.361{0.581|0.253|0.684
HBI15 296880.009(2616964.798(121.403 |296880.034|2616963.367|120.850 |-0.025(1.431(0.553|1.431
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PR gt
1 iFiER 2

# 2-6 = $ DMC B % TWD97[2020]45 41 Bk & = % %

BB L% 2020 E 2020 N % (m) 1

1 [110C100 1 219494.163| 2624009.673 312.316]  frdlek
2 [110C101 218336.126| 2624387.977 214.429  Frdlm
3 |110C101 1 218363.596| 2624200.301 218353  frdlm
4 [110C102 215302.606| 2615517.872 235481  frdlme
5 [110C102 1 215047.226| 2616009.521 226.445| il
6 |110C102 2 215053.097| 2616029.724 226.425| il
7 |110C103 212300.951| 2618329.788 235.154|  frdlme
8  [110C103 1 212345.233|  2618239.699 244.899| il
9 |110C104 209458.756| 2628748.920 73.363|  #rdiEe
10 [110C104 1 209453.181| 2628746.256 73389  rdiEk
11 [110C105 210019.368| 2651051.927 67.877  #rdiEk
12 [110C105 1 209978.677| 2651025.281 67.846|  #rdlEk
13 [110C106 213107.510] 2660309.399 42204 il
14 [110C106 1 213067.499| 2660365.870 42.164|  frdlme
15 [110C107 220296.627| 2661852.982 95.968|  rdEk
16 |110C108 218403.799| 2652856.799 115.871] #+2-
17 |110C109 215847.903| 2658272.066 63.628] tetiEk
18 [110C110 216912319 2650090.531 87.598| ttiEk
19 [110CI111 215580.870| 2646776.702 167.602| & 122
20 [110C111 1 215595.580| 2646805.427 166.946| =42k
21 [110C112 217942.796| 2643923.146 98.305|  #rdEk
22 [110C114 210608.078| 2634163.762 79.684]  thiEL
23 [110C115 217129.037| 2627869.430 162.029] 17 2
24 [110C115_1 222842.462| 2627552.726 366.088| il
25 [110C116 210095.778| 2638788.353 85.809| 172k
26 [110C117 211473.278| 2620822.675 133353 #pE
27 [110C118 215681.104| 2621079.475 186.065| 17 2
28 |110C119 210042.784| 2659897.568 97.773|  #rdiEk
29 [110C119 1 210039.642| 2659911.967 97.061|  #rdiEk
30 [110C119 2 210041.990| 2659898.294 97.788  frlEk
31 |110C120 222852.422| 2662739.252 109.564| -2k
32 [110C120 1 222850.655| 2662729.108 109.815]  #-4)2k
33 [110C121 223370.908| 2626148.257 464313  Erdlm
34 [110C201 239824.148| 2629962.348 387.259|  frdlEk
35 [110C201 1 239692.772| 2629771.080 396.058|  4rdlm-
36 [110C203 240035.012| 2636997.991 655.955| & tiEk
37 [110C203 1 240168.842| 2636745.591 644.437|  frdlEe
38 [110C204 240909.958| 2640050.805 755.413|  frdlEe

AGRG = 5 m+ 5

20



110 & & b A3 R (v (8 1F£%)

PR gt
1 iFiER 2

3 B 2020 E 2020 N I % (m) #ar
39 [110C205 245041.004| 2641313.510 708.477| ik
40 [110C206 249048.923| 2644449.783 672.506| &7 2k
41 {110C206 1 249057.416| 2644428.313 672.619|  frdlEk
42 [110C207 248075.759| 2648368.848 470.007| -
43 [110C208 248821.733| 2652472.282 489.871| il
44 [110C208 1 250714.859| 2652611.737 511.669| - Ek
45 {110C209 248064.501| 2660739.835 517.095|  frdlZe
46 [110C210 245284.698| 2664262.534 484.488) il
47 [110C211 240036.003| 2667316.714 607.320|  frdlEk
48 [110C211 1 240095.545| 2667378.263 617.502|  $rdlEk
49 [110C212 240367.874| 2661502.979 344.734| il
50 [110C213 245241263 2662477.888 416267  Fodlm
51 |110C214 243982.870| 2650110.925 438389 ik
52 |110C215 242483.630| 2659367.613 642.504| -
53 [110C216 242011.243| 2653487.105 399.531| %R
54 (110C217 242770.380| 2648564.447 475284 R
55 [110C218 245857.841| 2651642.875 438.482|  frilek
56 [110C219 247379.024| 2650085.927 440.850] 172k
57 [110C220 246554.526] 2648531.246 458299 & tr ek
58 [110C221 243466.841| 2643606.325 650.395|  frdlEk
59 [110C227 243855915 2635241.453 723.841| il
60 |110C229 250327.766| 2646437.044 573.305|  frdlEk
61 |110C230 244279.198| 2630883.301 643.641| il
62 [110C232 238734.351| 2667840.278 448292  Frdlm
63 [110C232 1 238727.093| 2667831.903 447.400| il
64 |110C234 244525.349| 2631813.164 332915  frdlm-

RGRG =¥ |+ 53
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1O ERAAR VBRI T (5 1FEE) 1 iFARAR 4

3.3 3 LiDAR i} %

# L LiDAR P] % #4852 13 g 25 & Bl & # * 725 3k 2020 # 02
Pk Pt T L o £ * 25 B e-GNSS TWD97[2020]
wHlE (76 llﬁé%* 8L) 4o 2-4 824 2-7 -

T | o Rt A -

s ware

AII&E TH LA 2

T ALV ot



110 £ B A A VB BRI F (51 FER) 1 AR
% 2-7 % 3% LiDAR #] % TWD97[2020]47 4] 2k & & & & %

3 P 2020 E 2020 N T A@m) | #i
1 110C201 239824.148]  2629962.348]  387.259| i #IEk
2 110C202 239492.923|  2630573.254]  450.908| ##I8k
3 110C203 240035.012]  2636997.991|  655.955| t > Bk
4 110C203_1 240168.842]  2636745.591|  644.437| 12 B
5 110C204 240909.958]  2640050.805|  755.413| a2 B
6 110C205 245041.004]  2641313.510]  708.477| # B
7 110C206 249048.923|  2644449.783]  672.506] & #I 8
8 110C206_1 249057.416]  2644428.313]  672.619| - HI B
9 110C221 243466.841]  2643606.325]  650.395| i 41
10 110C222 235204.178]  2625359.051]  443.575| i 418
11 110C222_1 235207.819]  2625341.924]  443.236| 41
12 110C223 236086.813  2631942.512]  303.097| ¥z H2k
13 110C224 236095.115|  2645692.836]  556.361|##1%
14 110C224 1 236298.496|  2644809.901]  682.184| & HI Bk
15 110C225 236580.274]  2638882.224|  446.041| 2 B
16 110C225 1 236633.017]  2639020.495]  452.800| t > B
17 110C227 243855.915]  2635241.453]  723.841] 4
18 110C226_1 246767340  2632102.665]  439.204] i H1 8
19 110C226 246725.963|  2632064.596]  438.161] - HI 8
20 110C226 2 244635.588]  2632267.497]  438.596| i HI 8
21 110C228 239889.173|  2626910.412]  556.677| 41
22 110C229 250327.766]  2646437.044]  573.305|#HI8k
23 110C230 244279.198]  2630883.301]  643.641] i HI %
24 110C234 237842.749]  2631141.610]  332.915| i 418
25 110C235 244525349 2631813.164]  382.940| i #I%

RGRG =¥ |+ 53
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10 R A A VBRI (5 1FEE) 1 TR 4

%fu’ » IF'H-:’%;._,
2 RS 6§ AR B L2 B
£‘mﬁfﬁi*i%%%<%%ﬁﬁﬁﬁ>ﬂ—

B2 Jeg o
3. 3,,_43 15 ERE (4 £ ) Bl $u] Lp Ay
m“—é-!i‘!«i‘. iR e

4~ FUpldrdleEZ2 2 Z PR R (323 Bl 1%R e
B 5BER)o

2|5 Qa?ﬁumvsj B|m(2 RQ|wmfii <] fwszs

1d [0z GoTo
Pointld | AMS{xy) | VE<Y.2)[ Poit Type | Rays |

3 Jéé NS O L IE IR D N A
o £ 0P| X (8 PR B R R B B EL AL

A ATE A EF A 0um e B ET L 0 d 2HR PR
BERZ T 2 AR ARe S L Bk R b
BRI P SR>3 E AR R REE PP FA N3 B
A3+ 4 4 2 9 UltraCam iR % 13 5B ~ & 32 DMC ]
% 24~29 &t 2 36~40 S & 7% 106 TF B2 = L LiDAR B
%ﬁ@i&@@i3%¢%ﬁ*iii:bﬁé%ééﬁi
2 BAEETA ZZRVUR BRI FAFRLAIT
+"«é«1‘%1§zl»\+f~t’@‘*m B R A TP AT
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110 & R A A# VR R1F (% 1FFF) 1 iFRER 4
RS SV s Yo — .
1. & UltraCam B % 3 =
(1) Z=pd T I
Summary Stats | Phato Stats| Object Stats | Point Stats| Esterior Orientation| GPS | INS | SelfCafiration |

Parameter | #/0mega | ' /Phi | 2/ appa | ey Statisties Sigma 1.5 um

Emg EﬁntrEI RS Image [x v 1.4, 1.1 um
=C Murnber of iterations: 3

RMS Linits 0001 0001 000 TR e ErEn

. Dearees of Freedor: 5759

tax Ground Residual )

Residual Lirmits 0.001 0.001 0.001 Gross Image Blunders: 0

Mean Std Dev Object Gross Control Blunders: 0

RS Phota Pogition Image Blunders: 0

FikdS Photo Attibude

tean Std Dev Photo Position Solution Status: Solution Succezsul.

tean Std Dev Photo Attitude

< »

Current Count Eerayes wees 1 ]'l - | - Froject Settings
Control F'n!nts Used: 0 EETHE:EEM ET[”S B g;;ds Linear, Meters Fefraction:  On
Checkpinmts EES: 28 Angular; Degrees  Curvature:  On

otos Uszed: . .
Photos Mot sed: 0 Taiwan [TWwDAT] - Rectangular Grid [m]

Image Points Used: 4487 < >

B 2-7 it UltraCam B & 7 =
(2) w412

Summary Stats | Photo Stats| Object Stats | Point Stats| Esterior Orientation| GPS | INS | Sel-Calibration |

Parameter | #/0mega | */Fhi | Z/K.appa | Key Statistics Sigma: 1.8 um

FME Chack Dim  ore o BB less b ) 5 12
e ) ) ) PRI

RMS Linits 00m  00M  0.001 S:T::S' Ei E‘?;‘ZTDT: 2253

Max Ground Residual 0181 2083 0160 g )

Residual Limits 0.001 0.001 0,001 Gross Image Blunders: 0

Mean Std Dev Object 0.077 0.070 0.227 Gross Control Blunders: 0

RS Photo Pozition 3827 5,668 0.0a44 Image Blunders: 0

RS Photo Attitude 0.o04 0.004 0.007

Mean Std Dev Phota Position 0,141 0173 0.087 Solution Status: . ]

Mean Std Dev Photo Attitude 0,002 0.002 0.001 Solution outside of RM3 tolerance.

Solution outside of residual

< > tolerance.

Current Count Eeieyess vesis () - - Froject Settings
Control F'D!nts Used: 13 EE';“HE:I:!.:M | lEITfm DI g;;ds Linear:  Meters Refraction:  On
Check Points Used: 6 Angular Degrees  Curvature:  On

thz :Drﬁ HZES ;8 T aiwan [TWD37) - Rectangular Grid [m)

Image Points Used: 4487 < >

B 2-8 =i UltraCam B % s 4132 & T

i3

Z .

LN

Rl

%
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110 & & &~ 3 W3 R2 v (5 1 v %

e
pe]
~—

1 iFR IR 2

Scale Theeshald Point Colors [requres reloading solution]
e 21aypoinks: [ Control |
232 , 0.003 31ay poirts: [ Creck 1 .|
I 4+ -1ay points: |

>t

B
.
.

S
B
B
B
.
-
-
.b

'000»,

Bl 2-9 < i UltraCam B & 5 = 338

RGRG =4 m - 43 2



110 & & &~ Wiz pl1 5 (5 1F£%) + RIS

(4) £R1® FLH R 47

% 2-8 i UltraCam | % 7 = £ B ? FLHF R » 17 %

78 B Ad o 5 41 e
>R - 19
% gk - 0
Al L RMSX - 0.054m
RMSY - 0.113m
RMSZ - 0.025m
PEL (o) 1.5(x=1.4,y=1.1) 1 (;;2;‘.52,(3)1;1.2)

(5) etz B84 &~ 47
% 2-9 & UltraCam B % 5 = 8 B 2 $7 4

2LEL Rx (m) Ry (m) Rz (m)
HBO06 0.088 0.131 -0.178
HBO08 0.199 0.134 -0.609
HB15 -0.031 0.273 -0.285
HB17 -0.135 0.228 0.266
HBI18 -0.036 0.240 0.043
HB31 0.052 -0.052 0.582
RMSE 0.108 0.192 0.386

HE DG EE 0.108/37500 0.192/37500 0.386/37500

(um) —2.88 =5.12 ~10.29

&) %304/ 2um
£ (YN e

AG&G EFALAN 28



e

110 2 R A A VBB RLT (% 1FEF) 1 TR 4

2. 33 DMC Bl % T =
(1) 2429 ¥ 2 =pd T %

Summary Stats | Photo Stats| Object Stats | Point Stats| Esterior Orientation| GPS | INS | Self-Caibration |

Fey Statiztics

Parameter | H/0mega | ' /Phi | Z/K.appa | Sigma 2.4 um

Emg Eﬁnth' RMS Image [x, vk 21, 1.7 um
BE Mumber of iterations: 3

RMS Limits 000t 0001 0.001 Do e

bz Ground Residual Barees af Frésdam:

Fiesidual Limits 0.001 0.001 0.001 Grass Image Blurders: 0

Mean Std Dev Object Grozs Contral Blunders: 0

RS Photo Posgition Image Blunders: 0

RS Photo Attitude

tean Std Dev Photo Pogition Solution Status: Solution Successful.

tean Std Dev Photo Attitude

< >

Cameraz uzed: [1].

Current Count | - | - Froject Settings
Contral F'Dints Uged O g;rgera = ET:S D, g;;ds Linear: Meters Refraction:  On
Check Points Used: 0 Angular: Degrees  Curvature:  On

FPhatos Uzed: 367
Photos Mot Uzed: 0
Image Paints Uged: 23765 <

Taiwwan [TWDA?] - Tranzwerse Mercator [m]

w

B 2-10 3 3 DMC | % 24~204¥ 2 = pd T £ 2%

(2) 36~40 44 2= p o T 1

Summaty Stats | Pheto Stats| Objsct Stats | Point Stats| Exterior Orientation| GPS | INS | SelCafibration |

Key Statistics

Parameter | =/0mega | r'/Phi | Z/r.appa | Sigma: 2.4 um

Emg Eﬁntril RMS Image [x. ] 1.9, 1.7 um
e Pt

RMS Limits 000 000t 0.001 Number of terations: - 3

bax Ground Fesidual Degrees of Freedom; 12563

Rresidual Limits 0,001 0.0 0.0 Gross Image Blunders: 0

Mean Std Dev Object Grogs Control Blunders: 0

RS Photo Position Image Blunders: 0

FitS Photo Attitude

Mean Std Dev Photo Position Solution Status: Solution Successful

tean Std Dey Photo Attitude

£ >

Cameras used: [1].

Current Count | - - Froject Settings
Cartral PD?NS Used: 0 [Er:néaa /i ET:S Dl g;ds Linear: Meters Refraction:  On
Check Points Used: 0 Angular: Degrees  Curvature: On

Fhotos Uszed: 227
Fhotos Mat Used: 0
Image Paoints Used: 11124 < >

Taiwan [TWDA7] - Transverse Mercator [m)

Bl 2-11 %3 DMC Bl % 36~40 5% 22 = p o T ¥ 2%

AG&G EHRALHS 29



110 2 R A A VBB RLT (% 1FEF) 1 TR 4

(3) 2429 sn#¥ mdlE &L 4

Summary Stats | Photo Stats| Object Stats | Peint Stats] Exterior Orientation| GPS | INS | Sel-Caliration |

Parameter | #/0mega | *r/Phi | Z/N.appa | Key Statisties Sigma: 2.7 um

RS Contral 0159 0.250 0127 RMS Image [+, v} 2.3. 1.8 um

RS Check 0.282 0354 0437 P

RMS Limils 0.0m o.001 0.001 S”mber ':': ;ie'atéc'mj 131'3598

b ax Ground Residual 0.418 0727 0.359 EgIees of Freedom.

Rresidual Limits 0.001 0.001 0.001 Giross Image Blunders: 0

Mean Std Dev Object 0.063 0,051 0157 Grozs Contral Blunders: 0

FrS Photo Pozition 0274 0.264 0.686 Image Blunders: 0

RS Photo Athtude 0.oos 0.008 n.oay

tean Std D ey Phota Pogiion 0,102 0124 0.067 Solution Status;

tean Std Dev Photo Attitude 0,002 0.002 0.001 Solution outside of AMS tolerance.
Salution outzide of rezidual

4 > tolerance.

Cameras used: [1].

Current Count - - Project Settings
Contral Po?nt& Used: 24 [E:irlgerald | ETFHS Di.. | g:fds Linear: Meters Refraction: On
Check Points 1sed: 3 Angular Degrees Curvature: On
Ph.:.tz:Dr-:Tt Ezzg EB? Taiwan [TWD97] - Transverze Mercator [m]
Image Points Used: 23765 < >

Bl 2-12 3 3 DMC B % 24~29 52 541 % &
(4) 36~40 ¥ w412 & T £

Ty

Summary Stats | Phato Stats| Object Stats | Point Stats | Exterior rientation| GPS | IN5 | Self-Caibration |

Parameter | A/0mega | ' #Phi | Z/Kappa | Key Stafistics Sigma 27 um

Fitd5 Control 0.0a0 0.049 Q.0an RMS Image [+ v} 2.0, 1.9 um

RS Check 0.2 0151 0258 : -

RMS Limits OO0t 00N 0001 [';'”mhe' D: ﬁemtfnsj 1295 4

bax Ground Residual 0184 0119 0165 EQrees ol Fresdom.

Fiesidual Limits 0.001 0.001 0.001 Gross Image Blunders: 0

Mean Std Dev Object 0.077 0.055 0193 Grass Contral Blunders: 0

RS Phata Pasition 0.220 0213 0.459 Image Blunders: 2

RS Photo Atttude 0.003 0.004 009

Mean Std Dey Photo Posiion 0,122 0143 0.074 Salution Status:

tean Std Dey Photo Attitude 0,002 0.002 0.001 Solution outside of RMS talerance.
Solution outzide of rezidual

< > talerance.

Cameras uzed: [1]

Current Count - - Project 5ettings
Contral PU?”ES Used: 21 Dl:hadn;erald | lE:fm DS | g;::h Linear. Meters Refraction: On
Check Points Used: 10 Angular, Degrees  Curvature: On
PhotPD:DI‘El?:St H::: 32.7" Taiwan [TWD97] - Transverse Mercator [m)
Image Paints Uzed: 11122 £ »

B 2-13 = & DMC P % 36~40 st g 4% & T £ 5

i
*s

AG&GE’-*’? LB g 30



110 & B A+ 3 W R e (5 1%

¥ ) 1 iFR IR 2

(5) 24~29 &4 7 = 325 R

Photas Fiesiduals — = Point Colors (1equires reloading solution)

I Foolprints ey paints: [ Conrol, [
¥ Labeks [ X ' 1 " e Jrgpports W .. | Crect HE .
¥ooees | Do | f e 4oty poinis: |

Bl 2-14 = £ DMC B % 24~29 s 7 = 375 R

(6) 36~40 #4 7 = 325 H

I Scale Theeshold

340 ao4

Bl 2-15

AG&GE?‘ LB g 31



110 & & &~ Wiz pl1 5 (5 1F£%) + RIS

(7) 2 # DMC | % £ ipl® FLHAE A7
% 2-10 & 3 DMC i % 24~29 &4 = = £ 0¥ L H B A 7 4

3 p pd g 5% 1
Eog i U8 - 24
g [t ‘ :
S gy RMSX - 0.159m
A
RMSY - 0.250m
RMSZ - 0.127m
"1 (o) 24(x=2.1,y=1.7) | 2.7(x=2.3,y=1.8)# £ 12.5%

% 2-11 2 & DMC B % 36~40 5% 7 = £ R|P A MR L 174

7P Ad 5 i e
Bk - 21
ey : -
;i-:ii_ RMSX - 0.080m
v RMSY - 0.049m
RMSZ - 0.080m
¥ 24 (o) 24(x=1.9,y=1.7) | 2.7(x=2.0,y=1.9)3 £ 12.5%

(8) #1784 & A 47
% 2-12 & # DMC 3P| % 24~29 0% 2 = He P BLAE B A 45 4

215 Rx (m) Ry (m) Rz (m)
110C114 -0.373 0.066 0.354
110C116 -0.320 -0.336 0.880
110C117 -0.139 0.028 0.163
110C118 0.393 0.234 0.067
110C111 -0.250 -0.213 0.406
110C109 -0.392 0.525 0.359
110C108 0.140 0.652 0.565
110C110 -0.211 -0.112 0.258
110C115 -0.145 -0.444 0.325
RMSE 0.282 0.354 0.437

£5 S AL 0.282/25000 0.354/25000 0.437/25000

(pm) =11.28 =14.2 =17.5

-] *+30N2pm
&4 (YN) YES
AG&Gﬁﬁ@iﬂ?ﬁ 32




110 & & b A3 R (v (8 1F£%)

e s a
1 PR

# 2-13 =3 # DMC B % 36~40 % 7 = 5 84 R~ 7 %

BLEL Rx (m) Ry (m) Rz (m)
110C203 -0.044 -0.275 0.156
110C217 -0.403 -0.306 -0.044
110C214 -0.290 0.035 0.110
110C216 0.007 0.076 0.470
110C215 -0.129 0.059 0.130
110C205 -0.290 -0.012 0.572
110C206 0.158 0.190 -0.122
110C220 0.312 0.087 0.033
110C207 -0.027 -0.060 -0.200
110C219 0.119 -0.032 0.028
RMSE 0.221 0.151 0.258

T A 0.221/25000 0.151/25000 0.258/25000

(pm) =8.84 =6.04 =10.32

}@ZJ\’%: 30\2pm VES
£+ (YIN)

(9) @2 & A 11
% 2-14 % 3% DMC il % 24~29 42 5 = i@ B2 855 B A 49

24~29 s B % (£ 0 5 60%) ik Hge 8
T % appip e (A5 AR ELIRI B/ SR B ) 1.0 =0.55
& BET 3ok e (i BEAR K AR B iR S Bk ) 5.99 =4
Wgas Rtk (4 £ i R R ) 0.96 =0.3
% 2-15 3 3% DMC ip| % 36~40 #d  = i S 8h3 B A 47
36~40 st R % (£ 40 5 60%) ptRE Sl
T30 g ARl g (38 5 AR B/ LR ) 1.07 =0.55
LT 30k i (A g BRI R B/ B Bh i) 4.01 =4
W ge Rtk (4 £ b i/ B ) 0.47 =03

AG&G EFALAN 33



110 & & &~ Wiz pl1 5 (5 1F£%) S Sl

3. 33 LiDAR B % Z = :
(1) =z pd T L

Summary Stats | Photo Stats| Object Stats | Point Stats | Esterior Orientation] 5P | INS | Sef-Caliration |

Key Statistics

Farameter | #/Omega | /P | Z/.appa | Sigma: 2.3 um

Emg Eﬁnnﬁl RMS Image v, 1 1.7, 25 um
eC Mumber of iterations: 4

RMS Limits 0,001 0.001 0.001 0 HRET °f 'Fe[afns_ -

bl & Ground Residual BOrzes of Fresdom:

Fresidual Limits 0.001 0.0m 0,001 Gross Image Blunders: 0

Mean Std Dev Object Grozs Contral Blunders: 0

FiMS Phota Position Image Blunders, 2

RS Photo Attibude

tean Std Dev Photo Position Solution Statuz: Solution Successful,

tean Std Dev Photo Attitude

£ >

Cameras used: (1),

Current Count | - | - Project Settings
Cartral P'Z'ir'ltS Used: 0O HESa;nl:?ISE I Iliens L. g:fds Linear  Meters Refractior:  OFF
Check Paintz Used: 0 n Angular Degress  Curvatwie:  DFf

Fhotos Used: 725
Photoz Mot Used: O
Image Points Used: 233311 < >

WESB4 - Rectangular Grid [m)

IS

W 2-16 3% LIDARBIF 2 = p o T £ %%
(2) wHl% T4

Summary Stats | Photo Stats| Object Stats | Peint Stats| Esterior Diisntation| GPS | INS | Sef-Caliration |

Parameter | HAOmega | '/Phi | Z/K.appa | ey Staistics Sigma 2.4 um
FMS Chack o o 0w Blie i) T, 25
el . ) ) P
RMS Limits 0.001 0.001 0.001 [';J“mber °: ﬁe'alc'fnsj 39 02
Max Ground Residual 0.153 0.208 0.251 EEES Gl IR
Rresidual Limits 0,001 0,001 0.0 Gross Image Blunders: - 0
tean Std Dev Dbiject 0050 0.053 0154 Gross Control Blunders: 0
FkS5 Phaota Pogition 0410 0463 1.206 Image Blunders: 2
RS Photo Attitude oon 0009 0.006
tean Std Dev Photo Posiion 0077 0o 0.042 Solution Status:
tean Std Dev Phota Attitude 0,002 0.002 0.001 Salution outside of RS tolerance.
Solution outzide of residual
< > tolerance.
Current Count Eanerssiused )] - - Project Settings
Control Paints Used: 13 Eamsialld | Cesl0) | EIES Linear  Meters Fefractior:  OFF
Check Points Used: B RS1000 On off &ngular Degrees  Curvatures  OFF

FPhotos Used. 725
Photos Mot Used: 0
Image Points Used: 293311 < >

WiESE4 - Rectangular Grid [m]

B 2-17 3 # LIDAR Bl %42 & T 4

AG&GE’-*’* LB g 34
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110 & B A~ 5@ 1 ' (

(3) Z2 = %258

Residuals

N
—
a\
pe]
~—

Threshold

J———— 0.0
f———— oo

] 2-18 = # LiDAR

AGRG =¥ m.+
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T =R

Paint Calors [reguires reloading solution)
Zay points: [ Cantral: [T
J-ray points: [ Check: |l
4+ -ray points: [T

]

=

=

—_

a’::‘i

g



110 & & b A3 R (v (8 1F£%)

e s a
1 PR

(4) Zpl¥ LM R AT
% 2-16 » L LIDAR Bl % 7 = B¢ FA MR~ 474

7P Bod g 5 i
>R - 19
% Bk - 0
g FE RMSX - 0.068m
RMSY - 0.079m
RMSZ - 0.084m
y 2.4 (x=1.8,y=2.5
® 1 (o) 2.3(x=1.7,y=2.5) (x=18y=2.5)
#E 5%
(5) ¥ t7 Bt R A 45
% 2-17 2 F LIDAR B % 7 = 280 R » 47 4
BhEL Rx (m) Ry (m) Rz (m)
110C205 -0.454 0.079 -0.104
110C204 -0.033 0.339 0.038
110C225 0.123 -0.186 -0.531
110C225 1 0.106 -0.127 -0.415
110C203 -0.265 -0.555 0.105
110C203 1 0.404 -0.316 0.550
RMSE 0.279 0.311 0.361
B3R | 0.279/52000 0.311/52000 0.361/52000
(um) =5.36 =5.98 =6.94
& *+30,/ 2um
| , v 2u VES
&1 (YN)
(6) i 5 Bh5 & A 47
% 2-18 = F LIDAR P % 7 = 2 S 8L5% & A 7
% 4% LiDAR ] % (£ & & : 80%) i R
T2 i (G4 5 AL BRI ) 0.89 >0.6
BT Rk s (G s B R SUI/ il e ki) 10.34 =6
@ Adpth (6 £ 1 g SR/ i) 0.84 =03

RGRG =¥ |+ 53
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1MOER AR VEBRLE (51 FLE) 1

LR E G R

Bty LB BB B2 ORI P s kAT
)i:ﬁ%fj\(109ﬁ)§i) ST 1&/%2’2»\,’:;‘%3’»’5'13\1%%?% =2
PV g 2 & BB~ (108 & 107 # &

TR I R TR RS T )

—~

IS

H
Ao,

ta

_ 1
FiF 2 # LAt R RS 2R R A R ER
PGP 2 ERRP R R 106 & ADS B 4B~k o 7]
o AR LRIt SRS kP AoR) 2-19 -

N

2018ADS+2019ADS
B ] s oL 2020DMC+2019ADS
2017ADS 12
2019ADS+2018ADS
2018ADS 47
2018ADS+2017ADS 2 =
2018ADS+2019ADS 6
2019ADS 122 T
2019ADS+2018ADS 16 SoiBADE.
2018ADS+2020DMC g Gt N, 2018AD5+
2013ADS
2020DMC 96
2020DMC+2019ADS 8 2020Ultracam+
2013ADS 2013ADS
2020LiDAR 13 2019AD5+2018AD5 20174
W 2017-ADS

2020UltraCam 11 [12020-DMC [ 2018-ADS

[ 2020-DMC+2019-ADS [ 2018-ADS+2017-ADS 2018ADS+
2020UltraCam+2018ADS 2 [ 2020-LiDAR B 2018-ADS+2019-ADS 2019ADS
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