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Fitting of Spatial Cylindrical Surface Based on
Genetic Algorithm

QIN Shiwei**, PAN Guorong* , GU Chuan'-*, SHI Guigang!
(1. Department of Surveying and Geo-informatics, Tongji University,
Shanghai 200092, China;
Shanghai University, Shanghai 200072, China; 3. Shanghai Municipal
Engineering Design & Research General Institute, Shanghai 200092,
China)

2. Department of Civil Engineering,

Abstract: The definition of spatial cylindrical surfaces is
introduced to the definition of corresponding planar curves.
Fitting of the spatial cylindrical surface with genetic algorithm
(GA) is proposed. Taking the fitting of cylinder surface for
example , the principle and method of spatial cylindrical surface
fitting based on genetic algorithm is described. Express
parameters have to be identified in this method. Non-
independent parameters are constrained. Objective function is
built based on least squares method,and optimized by GA. The
effectiveness and its advantages in fitting is testified with an

engineering example.
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Fig.1 Extending from circle to spatial

cylindrical surface
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Fig.2 Flow chart of cylindrical surface fitting
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Tab.1 Sampling data on the surface of upper roller

J=g= X/m Y/m Z/m J=8=2 X/m Y/m Z/m J=8=2 X/m Y/m Z/m
1 9.652 71 22.56502 4.737 11 15 11.574 31 22.817 21 4.458 00 29 13.541 82 22.269 11 4.248 79
2 9.669 22 22.808 03 4.723 62 16 11.563 72 22.659 32  4.234 92 30 13.532 63 22.134 62  4.494 51
3 9.678 71 22.946 76  4.474 63 17 11.546 73 22.409 54  4.245 61 31 14.539 33 22.200 54 4.722 18
4 9.668 63 22.796 79  4.239 79 18 11.537 25 22.270 21  4.472 53 32 14.559 54 22.499 32 4.710 11
5 9.650 21 22.52510 4.251 80 19 12.54571 22.363 33 4.736 12 33 14.567 52 22.61543  4.475 09
6 9.641 63 22.399 03 4.47511 20 12.563 48 22.62524 4.716 14 34 14.556 36 22.448 91 4.233 21
7 10.550 84 22.506 42 4.738 32 21 12.572 01 22.749 82  4.462 91 35 14.538 45 22.18555  4.259 91
8 10.568 01 22.760 23  4.715 33 22 12.562 23 22.603 39 4.241 73 36 14.530 43 22.068 01  4.507 52
9 10.576 62 22.884 54  4.455 89 23 12.543 82 22.33291 4.251 18 37 15.438 18 22.154 72 4.730 33
10 10.566 19 22.730 02  4.236 82 24 12.534 88 22.202 17 4.483 83 38 15.456 15 22.416 03  4.725 84
11 10.548 31 22.467 08  4.249 84 25 13.542 19 22.277 18 4.727 01 39 15.465 30 22.552 23  4.448 43
12 10.53948 22.33791 4.490 67 26 13.561 32 22.559 51 4.716 51 40 15.455 02 22.399 42 4.238 77
13 11.547 72 22.426 14  4.732 82 27 13.569 71 22.681 32  4.453 62 41 15.43551 22.11201 4.269 32
14 11.56554 22.68952 4.718 51 28 13.558 32 22.512 62 4.231 81 42 15.428 23 22.006 21  4.491 838
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Fig.3 Figure of sampling points
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[4.000 00,5.000 00], n €[ —0.200 00,0.200 00],
p €[ -0.200 00,0.200 00], RE[0.250 00,0.300 00].
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Tab.2 Circularity of each sampling point

ne5 R/m AR/mm n5 R/m AR/mm M5 R/m AR/mm
1 0.275 13 0.20 15 0.274 84 -0.09 29 0.275 15 0.22
2 0.275 12 0.19 16 0.275 28 0.35 30 0.275 08 0.15
3 0.274 77 -0.16 17 0.274 77 -0.16 31 0.275 15 0.22
4 0.274 03 -0.90 18 0.275 04 0.11 32 0.274 43 -0.50
5 0.275 47 0.54 19 0.275 40 0.47 33 0.274 97 0.04
6 0.274 63 -0.30 20 0.274 76 -0.17 34 0.274 86 -0.07
7 0.275 02 0.09 21 0.274 73 -0.20 35 0.274 73 -0.20
8 0.274 53 -0.40 22 0.274 72 -0.21 36 0.274 75 -0.18
9 0.274 66 -0.27 23 0.274 84 -0.09 37 0.274 59 -0.34
10 0.274 50 -0.43 24 0.275 05 0.12 38 0.275 33 0.40
11 0.275 94 1.01 25 0.275 14 0.21 39 0.275 08 0.15
12 0.274 80 -0.13 26 0.275 80 0.87 40 0.274 77 -0.16
13 0.274 83 -0.10 27 0.274 89 -0.04 41 0.274 93 0.00
14 0.275 28 0.35 28 0.274 27 -0.66 42 0.274 92 -0.01
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Fig.4 Histogram of circularity of each sampling point

F P AT AL 5 5% s AR (B B B 8 31 R T U iR A
IERS A AR #7500 15 5 AR (34(E N
%, AR WFRHEZE N 0.36 mm.

SRASCHR L7 0 7 245 B 0 AE 1 L& 25 S R
R=0.274 82 m, &5 HiR2Z K 0.47 mm. NG
WRZE RIS E A A SO 2 A 25 T A TS
J5 e S T AT G0 B L LG BOR T AT A3 A
PIIAH AT RE 5 SCHRL7 0 7 i e i85 LA —E 1)
ERA .

AL T SE ] £ 43 AT A B e B R R R L R AR
SCH R SR RS A RO LA = 2 A A T )

w2 7 R DL AR 2 R T RE PHE— B 5 122 1]
V2 A T EL DL PR A e+ e — Rl S ) 2 [ A T 4L
BhE.

4 £5iE

BRI AGIN LA Kz 35 o) AR rh i DL Y = 4E %5 R
AT S AR TR AS B PR s DA P 1T 2 ) S S
7 R A5 30) =4 2 (R T ) o S TR R B AR AR SC
BRLL — 2 1P 1 10 SR T 38 A% J 3 A 2 1) b v 400
AIBIFSE IR  HE— 23R 1 e T st Sk i 25 [ AL T
A H A 1] R A U T 3207 1 0 SR

KT — ARG R 1 2 i DL AR A
RSB AR SCHP B A s TR A TS T A
ROV LA St i B2 AR S s FAS SCRY 5 i DA
CA T R BEAT 7405 IF B XHU G 45 R T
T EOH e S A 0 A R L A D AR SR B Y
23 ()AL T UL 5 B9 5 35 02 AT RO 8500  RERS LU B A
(735 AT G R AL R

S% 30
CL] VRIS 4011 s i £ 5 M A et T

5 R 2 14 . 2008, 28(1) : 55.
(T#%F 618 ™)





