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Compound Fertilizer Particle Inspection System Based on Binocular Vision
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Abstract

Aiming at the compound fertilizer particle inspection for strong corrosive and high dust environment,
a kind of inspection system based on binocular vision was proposed. Firstly, using demand of the
inspection system was analyzed, and the design requirements which can realize the continuous large
sample testing, and result online showing and granulator closed-loop controlling were put forward. Then
three binocular visual inspection plans were proposed and compared. Binocular linear CCD inspection was
sure for the feasible plan. Hardware configuration, anti-corrosion and dust removal were designed. In
order to improve the precision, electromagnetic vibration feeder was servo controlled, which was feedback
by robot vision. Also, double cameras parallel image processing program was used. Finally, particle size
distribution experiment was executed. The results show that the system error is within £3% , facilitative
for practical application.
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Fig.1 Principle diagram of granulator closed-loop control
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Fig.2 Diagram of vibration detection plan
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Fig.3 Three-dimensional inspection plan

Lk 2. iRE CCD AL 3. DB 4. finkie

~
e v
,I;{a w;‘\“ _\Q\ /"“ -
i AEANS VA E)
dZ{/ W e
e R e R R = X,

Bl 4 WHTFE CCD Rl 48R
Fig.4 Binocular array CCD inspection plan
LT CCD ARBL 2. WOGIR 3. ok 4. (ki




208 P A R = 4

20124

3SR 3 BOMERE K THDG IR U PR AL 260 330
2 X OGRS ], A5 2 P0RE B AN ERT , 5 AR %
Pl N

XHZ B CCD #6ill Iy 2 an &l 5 Fras, 8k H
2 N CCD MMLF-AT A B 5 T G IR A 1 O
ARG R GE, 24 0k i 2 o R, A
W5 B LU 2 e UeoR . IS Al R e
(1) L REAIR B 4 BHILSE B 2 500 mm , i 8 3 B fe Ry
0. 14 m/s, B F AIAHHLA 0K 58 5 R 225 mm,2 4>
AFBIL ] AT ARSI 3 i RO A PRSI A 2R £
CCD FPLR AT 7 A A I, iR B
TR T/ NFRLE v, /D, BIVAT v d /N Uk
LT R B, D 2 B/ NBUR I AR, E
LB CCD ABBLAY 4 % i B B TR 3] 28 kHz, AT
SRR/ NEAR K 0.5 mm ORI

E5 XWHZM: CCD Kl b %R E
Fig.5 Binocular linear CCD inspection plan
1Mk 2. kBE CCD AIFL 3. DG 4. Hikde

XA T A TR R g 78 R R Y ad
BTN A5 3 —4E ERAnE 6 B, A5 w8 7
YA 8 AN EAR d, ~ dy, T8 8 A7 [l 1~
YA D VB PR S5 R AR AT B T X R
KERAREFAE (B S  REEARS o] FiR 2
BN A R

K6 BUki%sER
Fig.6 Particle equivalent diameter
2 LA, WUH LB CCD A 7 5 1 o 3 e |
R P2y, BE TS 52 M AURLAG I A 75 5K, S e 2 |
B S BB AR DIRE

3 MR RSEEGT

Ul

3.1 RS EER
TEALBE RN 2 A o v FH 26 B4 CCD AR HLEE L 1)
REAHMEZHN T, AW SER R 58 3= 2 F 15

A AR EIRSh & R L, 2 N ZERE CCD AL,
1 D msetli, 1 A Zis shiEd R, 1 A BIECRE
R AT, SRR 7 FR,

DCSH A%
7 HLSERRIN AR SR O i 1

Fig.7 Hardware connection diagram of

visual inspection system
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Fig.8 Anticorrosive and dust removal system of camera
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Fig.9  Dust removal institutions
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Fig. 10 Flow chart of electromagnetic vibrating
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Tab.1 Experimental results of particle size distribution

b R R 551 AR 552 AR

/mm Fii/g Joi b 4 HU % Fik/g Bt 535 % R/ % i/ Bt 5 % R/ %
(0,1] 200.0 20. 00 200. 284 19.94 -0.30 200. 683 19.91 -0.44
(1,2] 200. 0 20. 00 202. 409 20. 15 0.77 203. 899 20.23 1.16
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