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ABSTRACT

In analyzing whole surface of non-topographic objects, the design of multi-station photogrammetric
network must involve a number of questions such as geometric configuration of exposure stations,
imaging geometry, control point configuration or weight allowance of adjustments. Above all, the surve-
ying of the interior of narrow longitudinal structures needs the design of special photogrammetric
network.

The main objective of this paper is to suggest the schemes for solving difficult problems attendant
upon whole inside-surface analysis of structure and to improve the accuracy and reliability of final
measurements. For it, the multi-station exposure network suitable to shape and size of the inside
of the structure was designed. Then three dimensional data were acquired by bundle adjustments
derived from multi-station photos and the effects of network design factors on accuracy of measureme-
nts were contemplated. Also, the algorithm for detection of blunders was developed here is expected
to lead to improvement of the reliability of photogrammetric solutions.
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Table 1. Critical values of Barrda’s data snooping vs
significance level

Table 2. Critical statistics test data obtained by Pope’
s tau subroutine

a l1-a W,
0.05 0.95 1.96
0.01 0.99 2.56
0.001 0.999 3.29
0.0001 0.9999 3.88
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Table 3. The size of introduced blunders

photo image pt No. & case 1 (3pts) case I (4 pts)
No. component 10v 20v 30v 10v 20v 30v
#1 276 P, —0.025 —0.050 -0.075 —0.025 —0.050 —0.075
#2 277 P, 0.025 0.050 0.075 0.025 0.050 0.075
283 P, - - 0.022 0.044 0.066
#3 247 P, —0.022 —0.044 —0.066 —0.022 —0.044 —0.066

*v: the residual of photocoordinate measurement in which blunders are not included.

Table 4. Output resulted from 10 v of blunder size in

Table 6. Output resulted from 30 v of blunder size in

in case 1 case 1
photo | pt.No. & blunder size: 10v photo | pt.No. & blunder size: 10v
No. | component | SD | 0.0015 | 0.0020 | 0.0025 | 0.0030 No. | component | SD | 0.0015 | 0.0030 | 0.0070 | 0.0095
1 276 2.5608 | 3.4144 | 4.2680 | 5.1216 1 276 2.8652 | 5.7305 |13.3711/18.1465
2 277 :—V 3.2981 | 4.3974 | 54968 | 6.5961 2 277 :v 3.5634 | 7.1268 |16.6291|22.5681
3 247 1.9765 | 2.6353 | 3.2941 | 3.9530 3 247 22596 | 45193 |10.5450(14.3111
SEUW 2.1070 | 1.5800 | 1.2640 | 1.0530 SEUW 6.6390 | 3.3200 | 1.4230| 1.0480
Z VPV 319.58179.76 | 115.05 | 79.89 ZV'PV 3173.97| 79349 | 145.74 |79.130

*SD: standard of deviation of photocoordinate measure-
ments
*SEUW: standard error unit weight

Table 5. Output resulted from 20 v of blunder size in

case |
photo| pt.No. & blunder size: 10v
No. | component | SD {0.0015 | 0.0035 | 0.0050 | 0.006
1 276 2.8144 1 6.5670 | 9.3814/11.2577
2 277 :V 3.5260 | 8.2273 (11.7433(14.1040
3 247 2.2003 | 5.1340 | 7.3343| 8.8011
SEUwW 4.3430 | 1.8610 | 1.3030 | 1.0860
VPV 1357.80; 249.39 | 122.20 | 84.863
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Fig. 1. Target array for analyzing the interior of Mun-
yung King’s tomb.
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Fig. 4. Variation of standard error with the # of cont-
rol points in analyzing the tomb room with twe-
nty-nine photos.
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Table 7. Section area and volume of the interior of
the tomb room

station end area | section | avarage volume
No. (n}mz) No. |distance (mm?)
(mm)
1 6,539,277443 | 1~ 2 | 418416 | 2,741,699,302
2 6,566,359.791 | 2~ 3 | 568.555 | 3,060,177,609
3 6,494,577.538 | 3~ 4 | 487.676 | 3,155,566,432
4 6,446,027.112 | 4~ 5 | 537.808 | 3,466,103,683
5 6,443,908.507 | 5~ 6 | 458515 | 2,955,499,482
6 6,448,128.511 | 6~ 7 ! 536918 | 3,458,599,950
7 6,435,462,283 | 7~ 8 | 506.568 | 3,247,082,007
8 6,383,6563,447 | 8~ 9 | 467.642 | 3,076,302,439
9 6,773,002.489 | 9~10 | 131.634 | 889,818,447
10 6,746,581.331 | Total volume

26,050,849,350 mm’=26.051 m®
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Table 8. Section area and volume of the passage into

the tomb
station end area | section | avarage volume
No. (mm?) No. |distance (mm?®)
(mm)
1 1,375,883.959 | 1~ 2| 351.221 | 473,677,166
2 1,321,432919 | 2~ 3| 243.393 | 322,551,328
3 1,329,023.976 | 3~ 4| 315.805 | 417,456,099
4 1,314,734.667 | 4~ 5| 268.031 | 351,087,923
5 1,305,021.429 | 5~ 6] 335.122 | 436,979,917
6 1,302,864.161 | 6~ 7| 296.248 | 386,092,372
7 1,303,684.220 | 7~ 8| 271.361 I 352,712,441
8 1,295,896.711 | 8~ 9| 328.987 | 431,885,343
9 1,329,649.849 | 9~10 337.608 | 451,779,551
10 1,346,705.869 | 10~11 | 158.908 | 211,247,633
1 1,312,035.453 | Total volume

3,835,469,773 mm3=3.835 m®
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Fig. 10. Target arrangement on the wall of the passage
entrance into the tomb And illustration of arch

zones.
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Fig. 11. Relief displacement (Z') in accordance with
elevation (Y') from bottom in each zone of
the wall of the passage entrance into the the
tomb.
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Fig. 13. Contour map of the northern wall of the tomb
room.
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Fig. 14. 3-D model of the northern wall of the tomb
room.
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