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An Automated Machine-Vision-based Feeding System
for Engine Mount Parts

Hyeong-Geun Lee” and Moon-Kyu Lee™

ABSTRACT

This paper describes a machine-vision-based prototype system for automatically feeding engine-mount

parts to a swaging machine which assembles engine mounts. The system developed consists of a robot, a
feeding device with two cylinders and two photo sensors, and a machine vision system. The machine
vision system recognizes the type of different parts being fed from the feeding device and estimates the
angular difference between the inner-hole center of the part and the point predetermined for assembling.
The robot then picks up each part and rotates it through the estimated angle such that the parts are well
assembled together as specified. An algorithm has been developed to recognize different part types and
estimate the angular difference. The test results obtained for a set of real specimens indicate that the

algorithm performs well enough to be applied to the prototype system.
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A Type B Type

(a) Bushes

A Type
(b) Brackets

A Type
(c) Assembled engine mounts

B Type

Fig. 1 Types of bush, bracket, and assembled

engine mounts considered.
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Table 1 Measurement items for the bushes.
Type Outside X-axis Y-axis Sg?fg zd
y .
Dia.(mm) | Offset(mm) | Offset(mm}) Angle
A [790X02] -1.0£15 3.8+1.5] 14.74°
B {75.7£02| 55Xx15| 00Xx15] -90°

3B 1.5

Fig. 2 Plan view of the two bush types
(A: fiducial point for assembling)
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Fig. 3 Plan view of the rotary swaging machine
(A: fiducial point for assembly).
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Fig. 4 Assembly procedure of the engine mount at
the rotary swaging machine.
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Fig. 5 Configuration of the automated engine mount
feeding system.

Table 2 Specification of the equipments used in
the feeding system.

Item Specification Usage
Photo sensor PEXB%%%PS;; Part detection
Proximity PR12-2DN Part
sensor (AUTONICS) detection
Air .
cylinder 1 CXSL-20-90(SMC) | Part feeding
Air Part
cylinder 2 CDMZC('SZI\Sd_éfD'H6A segregation
Solenoid 4KB4-29-00-MIS | Actuation of
valve -AC200V(CKD) | air cylinder
Control of
PLC MASTER-K10(&Ad)| cylinders and
Sensors
ccb Teli CS8320B Image
camera acquisition
Frame Image
grabber Cl-512 processing
Light High frequency S
system fluorescent lamp Back lighting
Articulated :
robot LG TOP-1 Part handling
BALEE HESIY 2YA HAG A A
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Fig. 6 Auto loader - Bush feeding system.

6—»{ CCD camera H frame grabberj

Processed
1mave

1 PCleontrol program) rg;iﬁ‘::a‘R bot ]

Part
transport

Pant l PLC } — part feding
© segregation :

L)
Part detection
signal i
L |
Part segreation Proximity Proximity
eylinder sensor sensor
(YLl §) §l

'
Part feeding
cylinder
(YLl

Fig. 7 Information flow for the bush feeding

system.
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Resetting up of a
window centered at the
gravity center

Camera calibration

Estimation of
outside dia. and its
center

Binarization

Finding the gravity
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edge

Part-type
recognition

Compution of the
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Setting up of a
window

Determination of the
outside-circle gravity
center

Determination of
the rotation angle

Fig. 8 Information flow for the bush feeding
system.
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Fig. 9 Estimation of the outer-circle diameter for
bush-type recognition.
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Fig. 11 Fiducial points for assembly and rotation

angles.
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