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Chip Image Preprocessing System with Zynq for Visual Servo
JING Pengge, GONG Shihua, ZHOU Danyu, YU Sixun

(College of Mechanical Science and Engineering, Huazhong University of Science and Technology,
Wuhan 430070, China)

Abstract: The positioning accuracy of wafer chip directly affects the efficiency and quality of chip manufacturing. As a real-time
control method, visual servo introduces visual feedback, which not only ensures the positioning accuracy of chip but also has a good
robustness. At the same time, the real-time performance of image processing is crucial for visual servo. Traditional image processing
methods for using PC and network cables have the characteristics of poor in real-time and accuracy. In order to improve the accuracy
and real-time performance of visual feedback in this process, a Zynq preprocessing system for visual servo-oriented chip images is pro-
posed and designed. Through the on-chip design of Zynq PL terminal and the control design of PS terminal, the system performs the
denoising, Sobel processing on the acquired chip images, and rough positioning of the chip, which provides effective data for the servo

control of the chip. Experimental results show that this system has a strong real-time performance and stable location recognition,

meeting the design requirements.
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Bl 12 HERE i se B0 A

mFE PR, SRFSULE LM, BT84, Hd AR
HA R (pixels),

AVE SO I AR A () B 3 AR ) A B T R AR B
R ERIAT IR A R A T I, SRk 2
Fi . FTUE MR G008 B e R A, X T
B o o8 B i o B R A RE o8 R . R BN HERR SRR B T B
PR

TE Vivado H1i2 47 #4147 (Implementation), 7FFe ¥ $AT
SEBUG AT A BUR TR A 4R 45 (Report Utilization) , NE 13
Fi7R, @i X Zyng PL S i &5 AT IR0 4, AT LUK LA &
GE BRI AR RN, HR GRS I R L RS v Dy T WA
T HARRCR . SRR E] T UK

F1 R ARG

e e bR F e bR K5 AR Fe bR
1 (112.5,38.5) 8 (330.0,137.0) 15 (557.5,236.5) 22 (212.5,410.5)
2 (225.0,42.5) 9 (444.0,140.0) 16 (103.5,313.0) 23 (324.5,414.0)
3 (338.0,45.0) 10 (556.0,152.0) 17 (214.5,317.5) 24 (438.5,414.0)
4 (450.5,46.5) 11 (106.0,220.5) 18 (326.0,319.5) 25 (550.0,419.0)
5 (559.5,51.0) 12 (218.5,226.0) 19 (443.5,325.0)
6 (107.0,132.0) 13 (332.0,230.5) 20 (555.5,327.5)
7 (217.5,134.5) 14 (444.0,230.5) 21 (100.0,408.0)
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SRS R, SF . T 1 R AR AR A R R Zyng B4R BE R 5E + 293 -

# 2 PHlgitR

SRS | M/ (mm/s) | AEE/C) | RGIEL PRI/ %
1 2 0 42 100.0
2 2 60 37 100.0
3 2 120 36 97.30
4 3 90 35 100.0
5 4 90 35 100.0
6 5 90 35 100.0
7 10 90 34 97.14
Summary
Resource Utilization Available Utilization/%
LUT 11794 218600 5. 40
LUTRAM 782 70400 1.11
FF 16287 437200 3.73
BRAM 11.50 545 2.11
DSP 14 900 1. 56
10 55 362 15.19
MMCM 1 8 12.50
LUT 5%
LUTRAM | 1%
FF 4%
BRAM | 2%
DSP | 2%
10 15%
MMCM 13%
0 AT 50 75 100
Utilization/%
13 7 B N R
4 HRiIE

ASCLL Zyng KV, (I T{EIE S-S Sobel GGLAZ KL
D) %%%ﬁﬁﬁﬁ@%ﬁ‘ﬁﬁmﬁ, HAE sdke $ il i HE 2
N VA o= s BN B Y T = I A DTN =R VRS ol e s
T W7 R AR R EAS B RITECRE D[R] 9 77 50, LA PS
Ui A A O o 58 I O3 4 ] R A BB BT, A PL S
VBN S BER A B R 2 0. SRR B . 5L 8t
9 b A WL A o A0 R A% i D7 KA B, e A% T Zyng
AR BB T HSCR . ARG DU R SRR
TR R RS L AN AR AR G A AL, s 2 H RO R
B . o n] DAAE AL BEHR 0 5 B A () 09 P AR AL R,
T EAREME AL, e, HAMRKKIF
KT
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