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Tab.1 Analog Control Point Coordinates

Jeg= X./m Y./m Z./m
23 363 321.652 61 167.561 570. 484
24 363 402. 845 62 061. 106 593. 802
50 361 776.758 61 196. 792 493.196
51 362 043.118 61 996. 721 574.623
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Tab. 2 Analog Similarity Transformation Parameters

e w ¢ B
1 1.5° 0.5° 1°
2 55° 45° 95°
3 —85° 75° —380°
4 —75° —89° 125°
5 —89° —179° 179°
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Tab.3 Analog Model Point Coordinates

R 5 X,/m Y,/m Z,/m

23 23.484 787 —13.102 032 2.318 892

1 24 23.968 677 —8.640 552 2.322 033
50 15.767 565 —12.831 318 1. 861 365
51 17.166 439 —8.846 192 2.175 273
23 —6.584 774 —8.134 611 24. 880 606

2 24 —4.183 244 —11.183 124 22.627 122
50 —6.361 602 —2.913 558 19.177 192
51 —4.013 592 —6.224 104 17.967 336
23 6.008 297 17.474 076 19.675 689

3 24 5.009 222 13. 381 576 21.222 384
50 5.250 695 15. 467 808 12.243 391
51 4.692 414 11.973 426 14.570 240
23 2.447 444 12. 240 456 —23.932 341

1 24 0. 806 149 8.076 782 —24.262 402
50 2.837 919 12.081 381 —16.208 330
51 1.074 393 8.443 648 —17.470 663
23 7.910 753 2.139 465 —25.718 056

- 24 3.446 328 2.100 143 —25.263 821

’ 50 9.254 408 1.773 927 —18.108 910
51 5.062 503 2.038 078 —18.651 833
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Tab. 4 Results of Adjustment Calculation
BRSO Sife S A D1 A 8 2 B oo/ m
1 4 Xo=2358 575.811, Y,=63 715.782 ,Z,=214. 687, A=200.0, 0. 000 061
w=1°29'59.997 6", ¢=0730"00. 004 0", x=059'59. 998 7"
9 12 Xo=358 575.811,Y,=63 715. 782, Zy=214.687, A=200.0 0. 000 044
w=54°59'59. 984 3" ,=44"59'59. 994 7", £=95°00"00. 011 1"
X,=358 575.811, Yo= 63 715.782, Z,=214.687, A=200.0 _
3 12 0. 000 053
w=—84°5959. 980 7",=75°00"00. 005 3", x=—80°00"00.016 2"
A 12 Xo= 358 575.811, Yo= 63 715.782,Z,= 214.687,1=200.0 0. 000 047
w="—75°00"00. 064 2", o=—88°59'59. 982 5", k=124°59'59. 936 0"
X,=2358 575.811,Y,=637 15.782,Z,=214.687, A=200.0
5 12 0. 000 045
w="—88°59'59. 966 8", p=—78°5959. 993 3",,k=—179°00'00. 043 5"
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Quaternion-based 3D Similarity Transformation Algorithm
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Abstract: This paper presents solution of 3D space similarity transformation model adjust-
ment algorithm, which is based on quaternion rotation matrix. The algorithm is not required
to provide initial value and results can be calculated with high accuracy. Analog data tests
have proved that the algorithm is robust. Photogrammetry using quaternion rotation matrix
has a very clear superiority.

Key words: quaternion; rotation matrix; 3D similarity transformation; adjustment accuracy
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