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Abstract: In the online detection process of the bearing hole of the
trajectory control part of a beverage filling equipment without fix-
ture positioning, an single picture isn’t enough for the high-preci-
sion detection measuring. This paper proposes a 2 steps method:
feature recognition from the overall visual and high resolution
local image obtaining by image stitching. Firstly. the feature de-
scription matrix is constructed by the central position relationship
of the global image bearing hole, and the overall feature hole rec-
ognition is performed by the support vector machine (SVM)
method. Secondly, for the identified bearing holes, the KAZE
method is used to splicing the local feature hole images to achieve
high-precision measurement of the bearing holes. Research exam-
ples show that the method can quickly achieve high-precision
measurement of bearing bores with high measurement efficiency

and success rate.
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Figure 2 Full view of the part
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Figure 3 Part outline
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Figure 4 Matching area
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Table 2 Feature matrix
R Varl Var2 Var 3 Var 4
X 1.892 8 1.103 8 1.097 5 1.000 0
X3 4.271 5 4.082 4 3.475 4 1.000 0
X3 1.822 1 1.026 5 1.000 0 0.839 9
X4 2.022 5 1.964 9 1.095 2 1.000 0




&M | Vol.35, No.2

TAFRENLIZ R AEVN R 5 UG 8 e 307 345 1) 4t AL
FESER T C.B.D A, NI AP AT
C.D 7y iy w i m B AL S 8. 3 3 51 X 7 Ik A6 19
BEATARHEAL Y IIME Mu S5ARIEE o o 3R 4 5] KA 15 3
9 o LA S bR AL B SEF 1) i 2R AR 2. AR L
XEREHFAE C o —1 X RARAE D

x3 HRELSH
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i H Varl Var2 Var3 Var4
Mu 1.772 5 1.015 0 0.961 6 0.889 0
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Table 4 Gaussian support vector machine parameters
a Varl Var2 Var3 Vard B
1.000 0.492 0.687 0.339 0.345 1
0.368 1.265 0.687 1.915 1.165 —1
0.787 1.634 1.758 0.943 1.118 1
0.866 0.732 0.687 0.391 0.658 —1
0.116 0.702 1.660 1.318 1.118 1
0.647 1.667 0.687 0.511 1.121 —1
0.609 0.257 0.147 0.717 1.020 1
0.604 0.155 0.687 0.156 0.816 —1

F 1 HARAE x . xo o xg o XF R RG HR D AR R 4 S R
(2 004.1,1 049.2), (1 443.1,925.8), (1 723.4,551.8),
(1 055.5,1 314.7), fdi LM S 1 | ALK x0 v x0 x5
x AP AHER C.B.C.A, AR UEEH A.B.C.D
FAFLH O A FR (1 586.3,744),(1 551,1 265.9), (1 098.9,
1518.7),(1 575.5,1 734) , | FI 2.3 YW el 1§ L1=
57.8,L2=1119.1.% C, 4| 1EH D,
4.2 BEBIFTERNSHERE

B 2 il RSl A (9 2 TRAHSR R ER N E 5 R .

MAEHR 1) — 7 5 B 4y 5 ) A SIFT, KAZE,
SURF R fiE A% I 5 3 6 5 AH B 1) 2 20 R SR A7 DL L 565
Bl 5 TR 2 5k EG VT e 25 B an &l 6 JirR .

4y 5 {d F SIFT . KAZE , SURF 2 vk 3 47 f #5 , # #0

(a) JRHBEIZL

(b) JEisEIG2
1% 2N 4 608X 3 288
B 5 AARAFHHER%R

Figure 5 Adjacent image to be stitched
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Table 5 Stitching comparison
Bk HETH B/ 6 LYES
SIFT 100.0 0.33
KAZE 100.0 0.76
SURF 47.8 1.00
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