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The use of a digital camera in general close range photogrammetry sometimes has a limited
capability in covering the area of interest. The major disadvantage is that it cannot measure in short
range and get a wide-angle view by taking a few photographs, especially for the architectural
conservation and the ancient remains. Fish-eye lens, which are extensive angle of view, can solve such
problem. However, there are very few researches and theories about the fish-eye lens since it uses
different mathematical model from regular lens and it is not widely used in photogrammetry.
Therefore the main purpose of this research is to study accuracy and process of fish-eye measurement
for the way of application on using fish-eye lens in close range photogrammetry for architectural
conservation. The accuracy achievable on a 1,50 survey is + 10 mm. This research used Nikon FC-E8
(fish-eye lens) with Nikon Coolpix 5000 (camera) for photo taking. The tests are taken in 2 fields, in
|ab room and in test field for architectural conservation, which results of both fields are processed by
Least Square Technique in Mathematica. The accuracy will be shown by residual of check paints.

The outcome from the test field in lab room, which used signalized target, indicates the
appropriate control point numbers to be at least 14 control points which gives the average photo
coordinate residual to be about 0.6 pixels. Whereas the outcome from the test field for architectural
conservation, which used natural target, indicates that photo taking distance or photo scale has the
most influential on fish-eye model. The average object coordinate residual, which take photo at 2
meters, is approximately 4.7 millimeters. While the average object coordinate residual is about 7.7
millimeters when taking photo at 5 meters. In short, the check point’ accuracy of each image pair will
decrease when the distance from center of area increases. The check points’ residuals, which in 8
meters radial from center of area, are less than + 10 millimeters.

Department .......... Survey. Engineering Student’s signature. 1'XJ
Field of study...... Survey. Engineering. Advisorssignature. AL a1t
Academic Year. ... 2005,



AWIAINTAUNIINYIA Y
CHuLALONGKORN UNIVERSITY



1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.5

3.1

3.2

3.3

3.4

2.3.1

2.3.2

10

11

16

18

18

22

27



4.1
4.2
4.3

4.4

51
52
53
54
55
5.6




21
31
3.2

33

34
35
36
3.7

38

41
42
43
44
45
456
47
48
49
410

411
412

413
4.14

.................................................................. 16
.............. 2

1-4
....................................................... 23

5-8
....................... 2
Nikon FC-E8 (Nikon Corp, 2001)........c.ccrvvvrsren 24

Nikon Coolpix 5000 (Nikon Corp, 2001) 25
Leica  TCR 405 (Leica Corp, 2003)...26




415

4.16
417

418
419

420
421

4.22
4.23
424
4.25



11 4

21 (Bakstein and Pajala, 2002)........... b
22 ( ) ( ) (Ellen

Schwalbe, 2005).... 6
2.3 (Hynek Bakstein and Tomas

PajdIa, 2002).....c.cervvvsvvssssssssssmssssssssssssssssssnnn 1
24

(Pajdla, 2003).......cccmervvmrrrmsssssssssssssnsens 8
25 (Ellen Schwalbe, 2005) 8
2.6 (Ellen Schwalbe, 2005)........9
7 777/ K NN 10
28 S ARG NS e i
29 4000 14
7/ % <> % NN OO 17
31 Nikon FC-E8 (Nikon Corp, 2001)........... 24
32 Nikon Coolpix 5000 (Nikon Corp, 2001)......cc.ccuurvvmsrvvmsrvsssssssnes 24
33 Leica  TCR 405 (Leica Corp, 2003)......c.ccrvvrsvrnen 26
34 (T SO - ereproeere g oo 2
35 5-6  IWINNSUAWIINEGNAE 2
36 7 GHULALONGKORN.SINIVERSITY............c... 28
37 B ——— 28
38 29
39 29
3.10 () 2547 30
311 (2547 3
312 6L 3
313 Lo B
3.14 ! 21 .3

3.15 R 3%



3o 37
3.17 ! .38
41 R) R 41
42 o 14 2
43 yho 14 2
44 Ry B 45
45 xh o 45
4.6 yh 58 46
47 | N 7 . 46
4.8 X 147
4.9 y 148
4.10

(RO A A0/ 01N <. 07 AN o OO 48
411 X

p S = === 49
4.12 y

2 50
413

2. .3WIANNJUUVIINENREL e 50
4.14 X

B s s 1 S ol
4.15 y

RO 52
4.16

B s s 11 52
4.17 X

B s s s ——— 53
418 y



419
B s — 54

420 1-4 56
4.21 3 57

422 T 58
4.23 N T 59
4.24 y T e— 5
4.25 7 R
4.25 1 T 61
4.26 - B 62
427 y B 62
428 8 e 63
429 B e 65
430 78 ( ) s 65
431 2 5 s 67
432 Y 5 s 67
433 z 5 67
4.34 5 s 69
435 X S 10
4.36 Y B e 70
437 Z B 71
438 B o 71

439 X (A 73
4.40 Y T o 73
4.41 Z T 74
442 T 74
443 X T 76
4.44 Y T 76

4.45 Z B 17



4.46 I 17
4.47 0B 19
4.48 R 81
4.49 T=8 s s s 82

4.50 58 84



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ

