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3D-Digital Model Generation of an Automobile-Fender Using
Digital Photogrammetry
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ABSTRACT

The development of equipments which are for the collection and processing of digital images in digital
photogrammetry is actively performed at the research about practical use. The close-range digital
photogrammetry is widely using to determine accurate position, feature, and size of objects. The goal of this
study is to judge the precise surveying possibility of a streamline object, like a vehicle, using digital close-range
photogrammetry. The standard deviation of the calculated coordinates is respectively ©,=0.434 mm, O, =
0.619 mm, ©,=0.387 mm. The result values is enough to converge an accuracy required for the field of an
automobile design. Therefor we suggest that the digital close-range photogrammetry could be use for the
majority of industries.
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Digital Modeling

1B 1. The flow of digital modeling method
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¥ 1. Resolution for digital image

Resolution Number of  Pixel size Memory

(dpi) Pixels (Lm) (Mbyte)
100 197 X197 254 0.039
200 394 X394 127 0.155
300 591 X591 85 0.349
400 787 X787 64 0.619
800 1575 X 1575 32 2481
1200 2362X2362 21 5.579
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¥ 2. Result values by control point surveying

N Left
© Horizontal Angle  Vertical Angle
1 292° 43' 10" 94° 43' 05"
2 297° 44' 55" 94° 35' 00"
3 302° 07" 55" 94° 21' 00"
4 305° 43" 20" 94° 10" 15"
5 292° 38' 25" 98° 40" 30"
6 299° 40' 00" 98° 11' 15"
7 300° 32' 40" 98° 07" 30"
8 305° 39' 50" 97° 39' 55"
9 202° 32' 40" 102° 59' 05"
10 297° 25' 05" 102° 31" 00"
11 301° 38 30" 102° 02' 10"
12 305° 34' 20" 101° 33" 55"
No. Right -
Horizontal Angle  Vertical Angle
1 62° 45' 50" 94° 35' 49"
2 67° 45' 08" 94° 50' 31"
3 72° 49" 34" 94° 57" 30"
4 77° 35' 55" 95° 03' 56"
5 62° 38' 13" 98° 23' 55"
6 69° 50' 07" 98° 52' 58"
7 70° 51' 25" 98° 56' 58"
8 77° 29" 12" 99° 14' 27"
9 62° 29" 45" 102° 31" 51"
10 67° 18' 30" 103° 02' 29"
11 72° 08' 43" 103° 27 32"
12 77° 19" 04" 103° 50" 33"
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¥ 3. The coordinates by control point surveying
No. X]_ YL ZL

1 2215523 5291258 1.083570

2 2.778593 5281500 1.078594

3 3.310236 5.270405 1.083579

4 3.782527 5259616 1.084569

5 2204142 5.284563 0.683395

6 3.003043 5.271981 0.684050

7 3.109756 5269928 0.683416

8 3772378 5256785 0.686184

9 2.191042 5.277988 0.239276

10 2.734751 5.271754 0.238585 %8 4. AGFA DuoScan T1120 scanner

11 3.243538 5.263679 0.238749

12 3.756957 5.253016 0.235406 H 5. The specification of scanner

Item Contents

Maker AGFA
Model DuoScan T1120 color
Resolution scanner
Scanning speed 2,400~ 3,600 ppi
Scanning area 6.5~ 8 msec/line
Interface SCSI-2
Dimensions 395 mm X 570 mm X 160 mm

¥ 6. The test exposure under various condition

No. Aperture  Shuter Flash Target size (mm)
1 8 60 33 10/15/20
2 11 60 33 10/15/20
3 16 60 33 10/15/20
4 8 150 33 10/15/20
5 1t 150 313 10/15/20
TR 6 16 150 33 10/15/20
1% 3. Rollei Semi-Metric 6006 camera 7 8 250 3 10/15/20
8 11 250 33 10/15/20
¥ 4. Camera specification 9 16 250 3/3 10/15/20
Ttem Contents 10 8 60 2/3 10/15/20
Principle distance 40.78 mm 1 1 60 23 10/15/20
Lens apeature f12~f22 12 16 60 23 10/15/20
Shutter speed 1 ~1/500 13 8 125 213 10/15/20
Lens resolution 30 um 14 11 125 2/3 10/15/20
Film format 6X6 15 16 125 2/3 10/15/20
16 8 250 23 10/15/20
i 17 11 250 213 10/15/20
28 FYE3= Rolleirte] & =38 7h9 2H(Rollei 18 16 250 o 10/15720
6006), Pentium PC, AGFAA}S] film scanner 5°] ARE 19 8 60 173 10/15/20
® . o] BAF W Fa Exlo 20 16 60 13 10/15/20
Qﬁ—n"_ Rollei 6006 7hjete] B4 3 £.2 54 21 8 60 113 10115120
29 3, & 49 Q‘:} 2 1 125 13 10/15/20
B A= B R gaks x|skalr] 9 23 16 125 13 10/15/20
= . - o 24 16 125 13 10/15/20
3kd 1200 DPIC) %z‘ Y=g I Ash= AGFAA}S] 5 A 250 3 10115120
DuoScan T1120 color scanne«] %% -/—‘\-7}]];]‘3? /\}-g-?‘f} 26 11 250 173 10/15/20
27 16 250 113 10/15/20

dom F4 2 Fg EFS Y 4, B 59 2o}
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% 5. Digital image of the object

18] 6. Detection of image point coordinates
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F 7. Calibration data of camera (40 mm)
Factor  Calibration data

Remark

Nr 40

Ck —41.07500
X —0.02000
Y, —0.15000

Camera number

Principle distance

X coordinate of priciple point
Y coordinate of priciple point

A —3.427E-005 First distortion correction
A, 2.136E-008  Secondary distortion correction
Ro 20.00 The radius having RD of zero

AN /
Object 1/

/

9 ¥

B! 7. The position of exposure for object

¥ 8. The absolute coordinates of control points

Point No X Y Z
3 - 52704 m -
9 - 52780 m 02393 m
12 37570 m 52530 m  0.2354 m

Distance (9-12) 1.5661 m




¥ 9. Adjusted coordinates (unit:m) X 10. The residuals of object coordinates (unit:m)

No. X Y Z No. X Y Z Point Vx vy v,

1 22164 52879 10869 31 25727 52255 0.9631 1 0.003358 —0.000877 -0.003330
2 27817 52803 10806 32 2.6400 52188 0.9652 2 0.001200 -0.003107 ~0.002006
3 33138 52704 1.0839 33 27023 52151 0.9697 3 0.000005 -0.003564 -0.000321
4 37856 52583 10836 34 27728 52106 09718 4 0.001316 —0.003073 0.000969
5 22046 52819 06847 35 28315 52075 0.9735 5 0.002663 -0.000458 ~0.001304
6 3.0054 52717 06843 36 2.8894 52048 0.9746 6 0.000281 -0.002357 -0.000249
7 31120 52699 06835 37 29550 52028 0.9772 7 0.000028 ~0.002244 —0.000084
8 3.7741 52563 06849 38 3.0233 52008 0.9777 8 0.000485 -0.001722 0.001285
9 21910 52780 02393 39 3.0901 5.1987 0.9776 9 ~0.000012 0.000042 -0.000023
10 27364 52726 02387 40 3.1536 5.1980 0.9785 10 -0.000846 ~0.001649 —0.000114
11 32448 52652 02383 41 3.2289 5.1965 0.9780 11 -0001521 0.001262 0.000449
12 37570 52530 02354 42 32988 5.1950 0.9768 12 0.000016 -0.000043 0.000006
13 3.0883 5.1770 09188 43 3.3801 5.1947 0.9757 Mean  0.000581 —0.001483 —0.000394
14 25682 52041 08120 44 34548 5.1936 09742

15 34465 5.1518 07982 45 35279 5.1937 0.9723

16 24454 52231 07987 46 3.6163 5.1935 0.9706 ¥ 11. RMSE of X, Y, Z (unit:m)

17 25006 52144 07913 47 3.6743 5.1938 0.9734 Coordinate X Y z
18 25837 52034 07811 48 24475 52261 09141 RMSE 0.000434 0000619  0.000387
19 26682 51938 07714 49 25008 5.2180 09135 '

20 26999 51912 07660 50 25704 52094 0.9139 0.0007

21 27671 51860 07556 51 2.6369 52025 0.9168 0.000619

22 24988 52199 07693 52 27000 5.1970 0.9178 S

23 2.5837 52080 0.7565 53 27692 5.1920 0.9190 _ 0:0005 - - 5oagags - - - -

24 26623 51990 07473 54 2.8302 5.1884 0.9202 £ 0.0004 |- -

25 27502 51910 07351 55 2.8868 5.1860 0.9209 2 0.0003 |- -

26 2.5037 52527 07389 56 29547 5.1830 0.9218 0.0002 | - -

27 26501 52315 07228 57 3.0217 5.1805 0.9226 0.0001 |- -

28 23971 52490 09508 58 3.1537 5.1768 0.9206

29 24500 52392 09548 G : : 0 x

30 25024 52314 09573 165 23828 52398 0.9234 Coordianates

J% 8. RMSE of X, Y, Z
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The generated digital model rendering
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¥ 12. Comparison of measurement system

Model Laymatic-0. series IMS
Company TOKYO BOEKI SCOTLAND IMS
Measurement type contact
Point input type manual
Velocity(points/sec) 5 5
Object size(cm) 400X 400 90X 60

LASER
Model SENSOR VIVID 700
SERIES
Company FRANCE JAPAN
KREON MINOLTA
Measurement type non-contact
Point input type automatic
Velocity(points/sec) 15,000 67,000
Object size(cm) 75X120 110X 110
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