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Application of Homotopy Method in Reverse
Engineering Constraints Solution
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Abstract In the process of method reconstruction, to reappear inherent geometric constraints relationship of features,
optimizing fitting to those point data should satisfy some special constraints. The general solving method—Newton iteration
method often fails to reach convergence value because of undetermined initial value and constraints. To solve above
problems, this paper puts forward Homotopy method: firstly, combines part of constraints. Secondly constructs under

constraints Homotopy, thirdly, uses the local curvature to control the iteration steps. The example show that: the method is
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effective in fitting the point data with constraints.
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Tab.1 Initial estimation of features
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P, (Plane) 0,011z +0. 024y +0.991z +1.2535 =0
P,(Plane)  0.0122+0.981y +0.047z+3.5472 =0
P;(Plane)  0.011x +0.018y +0.987z +6.2535 =0
P (Plane)  0.453x +0. 627y +0.2382 +4.3221 =0
Pg(Plane)  0.018x+0.021y +0.9812 +3.4535 =0
Pg(Plane)  0.336x +0.328y +0.3492+4.2362 =0
P,(Plane)  0.012x +0. 025y +0.993z +2.2431 =0

(£-2.012)2 +(y-4.066)% + (z-3.827)% -
(0.012 X (x-2.012) ) +0.023 x (y -4.066) +
0.992 x (z-3.827)% -16.028 =0

C, ( Cylinder)

(x-4.012)% + (y-6.065)2 + (z~-2.827)% -
(0.012 x (x-4.012)) +0.023 x (y -6, 065) +
0.992 x (z-2.827)% -25.021 =0
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Tab.2 Parameter solved by homotopy method

Egﬁg Rl B WS

P, (Plane) 0. 006x +0. 004y +0.998z + 1. 2500 =0
P,(Plane)  0.008x +0.996y +0. 047z +3.5472 =0
P3(Plane) 0.007x +0. 008y +0.988z +6.2500 =0
P,(Plane)  0.450% +0. 630y +0. 240z +4. 4500 =0
P (Plane) 0.010x +0.020y +0. 991z +3. 5000 =0
Py( Plane) 0.334x +0.335y +0.3382 +4.4600 =0
P,(Plane)  0.010x +0. 020y +0. 999z +2. 2500 =0

(£~2.002)% +(y-4.006)* + (z-3.800)2 -
(0.010 x (x -2.002)) +0.020 x (y -4.006) +
0.990 x (z-3.800)2 -16.008 =0

C, ( Cylinder)

(2~4.002)% +(y-6.005)% + (2-2.800)" -
(0.012 x (x-4.002)) +0.025 x (y-6.005) +
0.995 x (z-2.830)% -25.001 =0

C, ( Cylinder)
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Fig.4 The reconstruction model( The half structure)
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Fig.5 The final reconstruction model( The whole structure)
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