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“Application of CCD Image by Direct Georeferencing
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Abstract

Direct Georeferencing (DG) is based on the direct measurement of the projection centers and rotation angle
of sensor through loading the GPS and INS in aircraft. The methods can offer us to acquire the exterior orientation
parameters with only minimum GCPs, even the ground control process could be completely skipped. In this
study, a CCD camera is simultaneously used in GPS/INS, and acquired CCD image through Direct Georeferencing
produce digital orthoimage. In this process, methods of combining sensor and digital orthoimage are examined
and estimated. For the comparison of the positioning accuracy digital orthoimage through Direct Georeferencing,
GCPs determined by GPS surveying are used. Two digital orthoimage are produced; one with a few GCP and
the other without them. The produced maps can be used to correct or revised 1:1,000 or 1:5,000 scale maps
accordingly.

Keywords : Direct Georeferencing, CCD image, Digital orthoimage, Digital map
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J8 2. ALTM 3070

# 1. ALTM 30702| Hi¢

ALTM 3070
Operating altitude: 200 m to 3,000 m
Measurement rate: 5,000 to 70,000 elevations per second
System Scan angle: 0 to 20° (40° field of view)
Swath width: Variable from 0 to 0.72 x altitude
Data storage: Variable up to 12 hours (hard drive or 8mm digital data tape)
< 15 cm at 1200 m; 1o
Accuracy Elevation accuracy: < 25 em at 2000 m; 1o
and < 35 em at 3000 m; lo
Resolution Horizontal accuracy: Better than 1/2,000 x altitude
Range resolution: 1 cm

- 79 -



I8 3. POS/AV 510

J% 4. CCh ZiMEIe} HIBXIR 7{&7]

H 2. Accuracy of POS/AV 510

Absclute Accuracy Specifications

C/A GPS DGPS Post-Processed
Position {m} 40~6.0 0.50~2.0 0.05~0.3
Velocity (nv/s} 0.03 0.05 0.005
Roll & pitch (deg) 0.008 0.008 0.008
True heading (deg) 0.070 0.050 0.008
Relative Accuracy Specifications
Noise [deg/sqrt (hr)} < 0.01
Drift [deg/hr] 0.1

HEE (T o Az
o 71§¥7} olFoiAA| gfed 9 me| 92HF o7

3.2 CCD YME
Direct GeoreferencingS 0|85+ S 9 & ulikA]
Ho2, A o A3 Ao} Adeba], =4, Bt F

O3 s HE

o] =% YW ZZ Asdrt. FARYEAL upikA|
o] oF 20km’ 22 1 Sof AT it Ao xe) bl

FAS Yehglon, ® 3o CCD 7iojial 2559 Ay
& $£E3YE 7| LIDAR &% APUE-2 & 49

H 3. CCD 72} &8 AtM)

DC 4K 02
Flight Date 2004/04/24, 1267
Strip number 12 strips (using 3 strips)
Altitude 1400 m
Focal Length 55.156 mm
Photo Scale 1:25,000
E 4. ALTM 30704] &3F Ay

ALTM-3070 Laser Header Data
Flight Date 2004/04/24, 1267
Strip number 12 strips {using 7 strips)
Altitude 1400 m
Point Density 0.5 point/mZ
Laser Frequency 70 kHz
Users Max Scanner Range | 20°
Scanner Counts 65535
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1982000
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¥ 5. DEM2| HE=

GRS 80 TM
Number Ground surveying
Laser Z (m) Dz (m)
X m) Y (m) Z (m)
1 159356.365 187678.513 65.623 65.520 -0.103
2 162133.210 189911.081 2.092 2.220 0.128
3 161064.117 188660.388 1.946 outside *
4 160074.249 188865.922 45.689 outside *
5 162454.509 190441.797 4.444 removed *
6 160616.569 189757.970 8.730 removed *
7 163096.575 191775.963 2.194 2.450 0.256
8 161663.207 191501.542 15.440 removed *
9 160639.013 190280.155 143.780 143.350 -0.430
10 161689.316 190937.784 83.421 82.810 -0.511
11 161465.433 190772.629 15.050 15.330 0.280
12 160952.067 190365.438 31.084 removed *
13 162606.332 191443.050 3.476 4.020 0.544
14 164675.484 191099.943 3.837 outside *
15 160256.700 189396.966 32514 32.630 0.116
16 160119.736 188337.579 10.616 10.900 0.284
17 159703.877 187470.016 12.112 12.450 0.338
18 159786.669 188433.547 67.676 67.970 0.294
19 162072.849 190595.496 4.530 5.130 0.400
Stdev 0.324 m
Standard of public surveying ( Ag/zis‘l rrrrl]/3)

0600

0400

0200

0000

Error(m)

—-0200

—0.400

-0600

LiDAR DEM Accuracy

Check point No.
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AMEBIR| S ALl TiEE W oAl REEAT
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6 Xzo HEz
Scale
Item Remark
1/500 1/1000
horizontal within 0.5 mm within 0.7 mm distance of map
STDEV cal vertical point within Ah/4 within Ah/3 Ah: interval of intermediate
vertica .
contour line within Ah/2 contour line
Orthoimage - 8 GCP Accuracy Orthaimage - 0 GCP Accuracy
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Check point No.
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OF 2.51m ot} 18]al XWegko 2= 1.61m, YHISIO R
1.93me] ¥&HA} 7HS Zh=rh F3 8| A & 77]9

Q7L AR 1294 176 25k glom v]et At
Aol distols BEHA HY HlollA FA 27|15 Kol
3 Qlem, o oak= HARY 17914 oF 3.69m @Eolf‘«‘r.

71Ede A BT AREl HAGA] Bl

Wx) ABET} + 2.51m BA, o= 23 1:5,000 A2
Aoe 71E2e UESS & 5 Atk

5. XXz glolofe] =F

AR AL M9 AEH 427k BgEle] 9l

7. 7IEHY 0 WE Haz

No. 8 GCP No GCP
DX DY DX DY
1 0.13 -0.33 227 -2.92
2 0.08 0.37 0.96 2.97
3 0.20 0.12 1.28 1.09
4 -0.32 -0.22 0.87 1.22
5 -0.29 -0.39 -1.45 -2.10
6 -0.09 0.04 0.66 0.79
7 0.33 0.20 -0.58 0.93
8 0.27 0.12 1.35 1.69
11 0.22 0.04 1.32 0.98
12 0.19 0.09 3.54 2.10
13 -0.35 -0.29 1.36 1.75
15 0.12 0.38 1.24 2.68
16 0.28 -0.34 2.98 -2.31
17 0.11 -0.52 324 3.69
18 0.26 0.23 1.22 1.12
19 -0.23 -0.22 -2.58 2.98
Stdev 0.23 0.28 1.61 1.93

Standard of public 0.70 m 3.50 m
surveyinz (0.7 mm X 1000) 036 m (0.7 mm X< 5000) 250 m
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