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Abstract For the combination measurement system consisting of the laser tracker Leica AT901-MR, laser scanner
Leica T-Scan5 (T-Scan) , and industrial robot KUKA KR90R3100 extra, the rational planning of laser tracker
stations to measure the frequently changing T-Scan pose is one of the key problems. To solve this problem, first,
the construction of a combination measurement constraint model combining laser tracker and T-Scan measurement
characteristics and proposing a station evaluation method to examine station viability is required. To improve the
measurement efficiency and reduce the number of stations, the station planning method flow is designed based on the
station evaluation method. Finally, implementing the station planning method based on Open CASCADE
programming and designing a skin-scanning experiment for verification is required. The results show that the number
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of the skin under the planned station takes about 5 min, whereas, the empirical method takes about 40 min.
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Table 2 Station results by empirical method

Order of T, T-Scan mirror number

Laser tracker light source position coordinate

Laser tracker spindle direction

1to 16 4
17 to 28

(2000, —1000,1110)

(0,0,1)

29 to 44
45 to 56

(0,—4000,1110)

(0,0,1)

57 to 58
59 to 60
61 to 62
63 to 64
65 to 66
67 to 68
69 to 70
711073
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Table 3 The 3rd planning result

Order of T, T-Scan mirror number

Laser tracker light source position coordinate

Laser tracker spindle direction

1to 16
17 to 28
29 to 44
45 to 58
59 to 60
61 to 62
63 to 64
65 to 66
67 to 68
69 to 70
711073

w

W W R W R W W

(—1365.240642, — 4475.935829, 1110)

(0,0,1)

8 H 3 AU 25 5 Y 0y B PR A5 S I AT o Ca) 5 LT 5 () S 1]

Fig. 8 Simulated picture and actual measurement picture of the 3rd planning result. (a) Simulated picture;

(b) actual measurement picture
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Table 4 The 4th planning result

Order of T;  T-Scan mirror number  Laser tracker light source position coordinate Laser tracker spindle direction
1to 16 4
17 to 28 2
29 to 44 4
4510 58 2
59 to 60 4
61 to 62 2 (3164.683301, — 2887.332054, 1110) (0,0,1)
63 to 64 4
65 to 66 2
67 to 68 4
69 to 70 2
711073 4

fei@)=] (b)

9 55 4 AU 45 R 1) 07 B 5 S AL Ca) (5 IR 5 (b) 5230 T4
Fig. 9 Simulated picture and actual measurement picture of the 4th planning result. (a) Simulated picture;

(b) actual measurement picture
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