108

FOOD & MACHINERY

DOIL:10.13652/.spjx.1003.5788.2023.80437

FAOEE 1Y BE267H [ 2024 1 A | RRSHM

[X# %5 ] 1003-5788(2024)01-0108-07

ETHHRAR AR Rl

Paddy-brown rice boundary detection method based on machine vision
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Abstract: Objective: To detect and locate the boundary line
between paddy and brown rice in separation equipment. Methods:
A method based on straight-line edge detection was proposed by
performing model matching with different color features.
Converted the resulting images to grayscale and applied the linear
edge detection algorithm to locate the target position. Results:
Our approach reduced the error to within 5% and significantly
improved recognition accuracy compared to traditional methods.
Conclusion: Proposed method has a small recognition error,
making it suitable for identifying the boundary between paddy
and brown rice.
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Figure 1 Inspection system diagram
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Figure 2 Flowchart for inspection

2 AREor SRR BN TG Tk

VEBE & B, T RER A 07 i Z R R TR
LT R A RE o3 20k 25 R 5 AN TR] B9 2068 40 A i) — I
JAE A T i ] B ) T A B0 £ 8 X 3 A i A ] AR
JEE Al Ak 38 5 5O A el LA [ BTG5 A TR B i
IF) 8T, 52t — ol A8 R DE J6C ) 7 ¥ 3% 07 ¥ BE 6 T S 0
P53t A DL TEE 3 26 I AR 418 A ] 14 D TEC &5 2R 56 Al 18 1% K
EA.

H T A B 23 2 Y R AR T T K T 1
XA BE > SR AR B A R T S M H S S — 5
Profe s, 32— Fh L T 1 3 i 0 00 B30 A 3 vk L i
FEAAUA T X 0 2 AT B AU, il EL A e T AR
FROR R O 30 2% 0T A7 B )

X EEETIEAROERSREQN T E

2.1 BEGERTE

HST B (045 70 J2 3 - (0 [RG589 1 4% 4k 3 5 3k
FEETH. EREORESRRR 3 FEME. @, ol
AEE RN BE B R T3 ) RGB 36 45 280 o 5 35 50 4 1 Bk
Bt 78X 2 0 43 B R A R BT 98 o & B A T RS
20 0 R A DX BB A B R AR R R L, B TR 4 RGB B
£ BB TR0 ot PG AT R BE Ak Ak B Y Ok 9 R REAR 7 i
F A AR BARERG . URA SRR BE RN #
PSR AL G IR AL T 2 BRI AR BRAR . SR, BT
PR €20 1 R R VB 5 X 43 TR S R 4 6 A R B B R, B oK %
Wise s, A mELS, FAumiag, Wik,
ks HIS Ml RGB Bl il g Ak,

TEDCEERN b, 32— B X5 A B 43 8 B R i A7 A B T
P B4 7 3 1 S R ST R A X B R £ 8L Y DG i 2R 1, K
TE BG4 s 4% X3 P 6 BRAF DTG B AR Mask, 3 XF
Mask #4722 15 B VS BC , fi 5 AR 408 UG ic 25 S5 i 1 140k H
AH X IR B R Ak Ak 3 7 5

P (5 455 2 DG ey ks ELA B 3R Ry

(D #Er R A X E O (F BRI, 78 BRI
2N X35 BIRS 45 XI5 38 B — B KN Ry X Y EHRAE
9 195 DE R B MR Mask, #2 B0 Mask P94 1% 2 55 #0 = 30 18 2
o8, A 20 (D X Mask #E47 VG BL , -4 UC i 45 77 A
MM
1, flz,y, D=t N fla,y.2)=

N f(x,y.2)<ty
0u faay D, N[y <

ts N flx,y.2) =t

M((x,y)= (D

K.

f(xay D f(x,y:2), f(x,y,3)—Mask N (x,
V)AL R.G.B B4 &

M (x,y)——Mask 7£ #. (x » y) AL B VT EC 45 5

{tisto sty styststs) AEA% X 4> Mask B {0 {5 B Y
SRR EG NITRIBHIE B 0~255),

(2) eit M NFTA B R R ITRCES 5 A 02O )
Wi Mask 19432545 1 mode,

model,zzril ZL’?]M(;I‘,y) < %
mode = . (2

mn

m()deZ,E:f:] Ey:le(Iyy) = >

(3) MRHEAF2 55 B mode, X4 i 43 85 4R 25 1818 R
ASTE] B 3 Ak A B8 5 =X, X DR BE 45 5 mode = model
PR $2 R B RGB B8 88 8 (9 07 3k iF 47 K BE 1k s 4
mode=mode2 [ 4 . T ¥ RGB B (& 48 51 5% o 5] HST 5
(R 5 AT R AR TR, MR B A N .
0.G>B
{2n—9,G<B’

3

109



BEREE&E5E 4 E FOOD EQUIPMENT &. INTELLIGENT MANUFACTURING

~ 3 min(R.G.B)

ST RYGrB “

R4G

I:M’ (5)
3

(R—G)+(R+G)

0=cos ! : , (6)
2 /(R—G)*+((R—B)(G—B)

_rr.

R.G.B— B M@ R W gk 5 5 it

H .S T——EM& PR E M G ik R BE FsE BE 4 12

mode=mode2 B (¥ JK B AL AL BEAL R W 1& 3 ron .
B3 AT, T A B 4 B AR rh SRR A XA A D i AR
oA G L BE 3R B 4508 ] RGB A6 8Y #E 47 K B2
oAb BLE AR I T S5 5 1 SR AR ME X 4 R R T ER
A A e IR . S8 A T I e X R HEAT 43 2R T
TR S B A5 Y HE A7 K AL b B ROR B, B0
PRER T LR

(a) WREEALALPERT (b)) fEGERELAL
B3 REMEHERLER

Figure 3 Gray conversion results
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Binary processing results
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Figure 5 Gray fluctuation transformation

processing result

I 45 9 A5 B i, B — 1 SE I

(3 ME A C, ST — kI EAR C.. KBRKIE
HZA/NTFHENE D EE3 C,, /D

C,={C, () |Cy(i)>mean(Cy)}, a0

(D) XE 0 C, BEATH R ®EMS C, . MEH C,
—WrZ4)E R C, h—W 2 A ERRME 0 C, , /D

Cy={C, ) [ max(diff[(C, (i)}, an

IS LVBIMG ZE 7R A R, e R 0% A A S B R
T 5 LB 4 /NI ST AR AR R L AT AR AR T B C 1
1L E A B locs 1A A loc BRIk 45 B 3 B4R ) SR
3 HRSnbr
3.1 MR ERES S

Ph 500 sk BE 43 85 RS AR O i I FE A, B 41 R B
50 skEME 104, HARMEMBEEA 1 h, KT
BRI IE Y B 3E BV 2R A A T RO £ R 25 3R
KA AE 53 BOIR A B (250 Rk R A 250 4R KA
18, I 5 G A H % 1Y Canny 535 #F 47 He g2, WK
ARSI E 2

B 6 LS — AT N R A B A5 IR LA AT ORIk Ak B
455, Canny 5030 43 P4 30 G 40715 08 B B 4 RE S UL 1)
Wi &5 BRAE B 0 & R 4 Dh 3 & % 4 2k 0
PrP=rk F 4, R FFJ5 22 1 B 4G 8 e . O30 4 0 A
FH LR R A A RS A3 LR i A RS IR S XA A AE A
B AL R T 2o bR i s, SR . 3% 38 B4 A7
e S A I 0 e AR A T B AR A R S
RN AR 09 S 2 P S 5 BOUR 3% 20 10 4R B o e e
SN B RS R B, I Ak M EHR Y B AR
A S B R LAY JK B (B, B Canny B3E T fE & &
B R FGA T T E A TN S R A E AR,

IR 7 v % A R i A R R B RO R AL A B
GRi = . m R Oy R 3 A R B I RS AR B
Y RE A R0 B A AR B (B Y B AR R SR i TR

X EEETIEAROERSREQN T E

ik

(a) G
K6

(b) Canny?':ﬁf

(e) B L
KRB Ak biX b4 R

Figure 6 Comparison test results of different algorithms
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