£, %% T 5354 45134
116 PACKAGING ENGINEERING 2014 4E 07

E-F CCD MU ZE MO BRI ) R G215

FFEEMT, ERERIA, THEE
(FIH T RE:, FifE 200093)

R B8 AFaT30EPL 3k | Sk 320 2 K, A B TMS320F2812 2 DSP 5 4,4 CCD . ARM9 # &
Vb BB AR AR AN A T A T EAR A R e SR AR A v, Fik BAANB T MR
WK ZE M) Fm TAE R ZL ARG AT 2545 CCD A+ 3 2 Rt AT 7 A2 mik o, 55 KRR R T/ ok B 3 ey B4R
320 G M) Sk A 25 K 04 T ke RF AT 3%t T AR T DSP Ao ik R e 2h s B AR B R 4
AR W2 SR thad i AemidiE, R EERNARAAEAEE, TR T AARL032 mm A EEFFHL
A& TR 6 kIR 25 Jh 69 AR i Bk, TAR ik JE X 3000~8000 ¥/ 4R, 46 ;E%'J\;)U‘E#%éé B i %
Mo i) k3Bt S, T R B Ae A Gy AL, I T BOB LAY AR T S, T B0 A $) 99.99% , 2y L Fvh
O TR P RAT T U R 8RR

KEIA: H A DSP; CCD; ANk T B a4 4eml; 354 2 4%

PESES: TP2 XEtRIREE: A XEHS: 1001-3563(2014)13-0116-07

Design of Control System for Counting—machine Based on CCD and
Wavelet Transform

QI Jian—hong, CAl Jin—da, LI Xiang—wei
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: Objective In order to meet the control requirements of high speed and precision for counting—machine, a
control system for counting—machine based on image processing was designed by using TMS320F2812 DSP combined with
linear array CCD, ARM9 microcontroller and supporting hardware. Methods Firstly, the mechanical structure and working
principle of counting—machine were discussed. Then the comprehensive design process of the pill CCD detector counting
system was given. Finally, using edge detection algorithm based on wavelet transform to detect shape and size of pill, the
image edge detection system based on DSP and wavelet transform was designed to determine whether there was pill passing
detection channel. Results The control system was stable. It could be used for the detection count of pills with various
specifications and shapes given that the diameter was larger than 0.32 mm, and the working speed reached up to 3000-8000
tablets / min. The edge detection algorithm based on wavelet transform could avoid the appearance of noise and false edges
and achieve accurate counting of the counting—machine. The accuracy was 99.99%, hardly affected by small dusts, and it
has achieved significant application results in the actual production.
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Fig.1 Mechanical structure of counting—machine
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Fig.2 Control system structure of counting—machine
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Fig.3 Detection light path design of counting—machine
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Fig.6 Detection and counting flowchart of counting—machine
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Fig.7 Flowchart of wavelet multi—scale edge detection algorithm
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