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Panoramic visual inspection technology for defects of end edge and side edge
of micro drill
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Abstract: When machine vision is used for defect detection in the production of micro-drills, the
difficulty lies in obtaining a complete, high-resolution image of the side edge of the micro-drill with one shot.
When a high-magnification optical lens is used, there is a contradiction between the field of view and the
detection range. In order to solve this contradiction, this paper creatively designed a set of inner cone mirror
reflection imaging devices, which can obtain clear images of the end edge of the micro-drill and the entire
side edge of the micro-drill, enabling the automatic visual inspection of the micro-drill become possible. The
test results show that the micro-drill panoramic visual inspection system developed in this paper can meet the
needs of automated inspection in the production of micro-drills. The test results show that the micro-drill
panoramic visual inspection system developed in this paper can meet the needs of automated inspection in the
production of micro-drills.
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Fig.1 light path diagram of mirror image of 90° inner cone
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Fig.2 microdrill image acquired based on inner cone mirror
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Fig. 3 side edge image and grayscale image of sharpness
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Fig.4 annular image expansion diagram
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Fig.6 visual detection flow chart of microdrill
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Fig. 7 structure of image matching algorithm
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Fig.8 image of micro-drill end edge of tooth collapse
Fig.10 Canny edge detection
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Fig.9 flowchart of detection of micro-drill end edge defect
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Fig.11 edge information diagram of damaged micro-drill end
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Fig.12 standard edge information diagram
3. 2.3 s Wit

ST O A R IR S B 7] B i
ReHE TG (2 e 2 v il HoAE Sk iR ie 4 B 21
1] T W 8 . TR — RA RS (0 ol el JF 8 e 4 4 7 A
K EEAR R AR 70 _E ) S A [, 0 7] ) 32 2
R B AR Y DAL AR e 1D M)A
I AR D) RS BOR A W il 2 5 A kg 2)
BRRAVARE R T . IR R R A AT NS
FEA AN — S, B3 2 R e A ) 58 B SR AR A —
BN I R A AR SERr b MR R Y 5
AR A M5 % i Al AR B2, B DA iy 5 2 ]
FAG I LR L b bl Sl O 70 A R AR a1 13
FIR.



iR

{ |
E2NZIS

RS
|: g ik B b ]
v

Giit A 0%
JBIEHH

Y

AR AERRAR
S

g

AERIHE R R EOR
%K X B3 X

BUBRT i 3
IUEFER
13 it 70 sk b s U A 1)

Fig.13 flow chart of detection of micro-drill side edge defect
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Fig.14 lateral differential image of micro-drilling side edge
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Fig.15 differential expansion image
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Tab.1 experimental samples
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Fig.19 local connected domain diagram of side blade

damage samples
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