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Abstract: A 7 parameter Procrustes method with scale factors was proposed and a coordinate conver-
sion model was established to transform coordinate data for a multi-station in large scale coordinate
measurement. First, according to the coordinate transformation principle of large-size measuring in-
strument, the 7 parameter non-linear model in coordinate transformation was established, the Pro-
crustes method and its applicability for coordinate transformation were analyzed and the transforma-
tion process of the center method was introduced. Then, the working steps of the 7 parameter Pro-

crustes algorithm were listed. Finally, this method was used to test and verify the measuring data
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from a Faro laser tracker. The obtained results were compared with those from the laser tracker sup-

porting software in a transfer station and center method and also the conversion parameters were used

to transform the coordinates for both ends of a scale bar with a given length. The results show that

the maximum error of the 7 parameters method in three axes of x, y, zare 24.5 pm,42.5 pm and 32.

8 pum and the mean error of this method is 17. 1 pm, better than that of the supporting software and

the center method. Moreover, the error range of the scale bar's length is 36 um in transformed coordi-

nates of this method. The method is also suitable for other coordinate transform instruments to imple-

ment data matching.

Key words: large scale measurement; coordinate transformation; Procrustes method; laser tracker;

transfer station
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Fig.1 Coordinate transformation diagram
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Tab.1 Data of common point in A station (pm) Tab. 4 Results of transfer station with center method
AREFS X8R YRR 24 (o)
1 —952.045 8 3 260.870 6 —342.4913 ARV ) x M AR RSN = A pR
2 43.898 1 3366.911 7 —339.23 1 —952.038 9 3 260.8679 —342.4544
3 —2528.5654 4 354.194 2 —365.666 6 2 43.901 8 3 366.904 3 —339.211 3
4 —1492.6758 4593.3381 —370.487 3 3 —2528.6129 4354.2107 —365.690 5
5 246.974 5 4598.424 5 —373.3131 4 —1492.686 8 4593.356 9 —370.503 8
6 1692.957 7 4933.6629 —381.7215 5 246.986 1 4 598.447 3 —373.308 4
7 —345.5198 2671.939 1 —1 264.664 3 6 1693.004 6 4933.706 0 —381.7191
8 3704.292 7 1321.294 2—1 263.908 7 7 —345.5390 2 671.909 9 —1 264.658 7
9 —755.584 3—3 604.544 3 —1 229.301 9 8 3704.3314 1321.3171—1263.923 38
9 —755.614 3—3 604.629 1 —1 229.314 7
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Tab. 2 Data of common point in B station (pm)

AR N ) x A bR y AR z AR R
1 2 062.218 5 —433.71 —324.091 3
2 2 179.175  —1428.32 —310.958 1
3 3 138.2385 1154.5054 —357.056 3
4 3 388.769 9 121.308 6 —350.976 3
5 3412.993 3—1618.107 1 —337.350 8
6 3 764.152 2—3 060.315 8 —330. 549
7 1484.412 4—1 055,278 5—1 243.268 2
8 178.458 6 —5 119.516 8 —1 210. 686 9
9 —4796.189 7 —714.188 6—1 241.284 4
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Tab. 3 Results of transfer station with supporting software

(pm)

NEARF S x AR y A AR z AR AR
1 —952.025 3 3260.862 2 —342.4736
2 43.901 3 366.889 7 —339.224 8
3 —2528.5553 4354.178 1 —365.687 6
4 —1492.652 3 4593.3125 —370.517 2
5 246.976 7 4 598.400 9 —373.314 5

6 1692.959 3 4 933.654 —381.738
7 —345.5253 2671.910 8 —1 264.650 1
8 3704.2401 1321.343 8—1 263.913 6
9 —755.596 9—3 604.472 4 —1 229. 288 5
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Tab.5 Results of transfer station with 7 parameter
Procrustes (pm)
N TS X AL AR Y AL FR 7 M FR
1 —952.027 2 3 260.8623 —342.458 5
2 43.900 7 3 366.8974 —339.2155
3 —2528.580 8 4354.1910 —365.694 3
4 —1492.668 1 4593.334 2 —370.507 5
S 246.982 4 4598.424 5 —373.3121
6 1692.982 2 4 933.6788 —381.7227
7 —345.5351 2671.912 0 —1 264.650 9
8 3704.2830 1321.3367—1263.916 0
9 —755.605 1—3 604.546 0 —1 229. 307 3
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Fig. 3 Errors of transfer station with center method
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