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Fruit recognition based on BP neural network

YU Yueyang, WANG Bing, WANG Jing, TANG Qiao
(School of Computer Science, Xi‘an Shiyou University, Xi‘an 710065, China)

[ Abstract] This paper introduces a fruit recognition method based on BP neural network. With the continuous development of

pattern recognition technology, image recognition, as the most representative application, has attracted the attention of many
scholars, especially in the aspect of rapid image recognition. In order to solve the defect of traditional fruit image classification and
recognition algorithm in artificial feature extraction, the trained BP neural network is applied in fruit recognition. In this experiment,

digital image processing method is used. Firstly, the collected images are preprocessed, and the images mixed with various fruits are
and effectively identify different fruits in the same image.
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extracted and identified. The experiment shows that the method based on BP neural network can achieve high correct recognition rate
[ Key words] fruit recognition; picture processing; BP neural network; MATLAB
0 5l

e 38 R N T AT AR 73 4, A

T PALAERCRAR 55 s R A BRI N TR 22

S ELASEIAR Y L P E AT R 2
MIATRENER . I, BFFERIIT A KR A 352t o
ARG WP A A BA ) B TR 5

M 80 AETTUG , [ NI VF 22 2 B BF TS K R0 Y
A SO AR R B T — L85 T KR U

TR, Ao /INAR A N2 AR A DX R AR A T 7K R
F B, O 558 N SEBE T XS R R/ Bk BE LA

J 3 AR A A AL B 145 rp 25 AN i 45 o 2R 4T
B, TS B A SRR BT ST, PR U AN R ACR
A A FEA KN AR S5 B AR, X 45 21 1y 7K

HRETHAY

1

REVGRIESEGH TR Bn , 208 EG U1 2k
BP #2845 | I 57 3 K SRR 2 | LIk 2R s 2 5]

7 EGALE

Be @A AR, R 2R AE 55 N X Kk R 15 Y
SERr o M, DT R AT RO B, KP4

AR SVM 4324688 XK RIEAT 4R AT i e
J7 R BARAE K SRR P IR T — 2R L T [

R b ) Z2 RO UE A Rk, AR X — (7]
AR SCHE T BP M 248 ) 4% % 7K S R AT 1R
T ARIE AR B A R R AE , %) PG EAT TAL 25 AR

s EHEA: 2019-04-18

VU, 31X 2 i % 1 R P J5 95 91 52 2 R T 1Y
AP, BB B TR % F(1999-) 5B ARBVE, RO B TR,

= o/H

G A SRR R AT 8T G A B
FAIE O T 3 e PR B i, 75 30 ARG TRTSAUCR
FIGAL BRI 7 U6 AT - RS | TR 15 25 %) T 4 | 121 13
SRR AL ) SR AT . AR SCR B Tr ik
M LBy 1 5, PAL BRIEMR SR XA R
FMRIEAT 0 BRI ARSI e Jm , X R T oy
%, BRI RZEAR IR L G, 440
PR 2 K et o M as i =X 43

Ko LIUFBRFE T SO T 28 R 2545
PEBEA: THIE1997-) 20 ARVE, BB G TR £ 0K(1998-) 0 ARV, RGN0 G0 (5 TR £ #(1997) %,

BRI Ak B E N

xR ER A



188 o ®m M5 MM

9%

[T RE,

AR SC B TR 3853 Ay BEIAR 2 | R 3 5 %]
BAEA 3 DB RR A SCR A P U8 B R 2
Wi e (R — i 2 W 7 ) A 4 - i Ak B
o ARSCR AR B R L ) X AR S %0
JE—FE I R B T e b B RS | S
JRE T 2 i B Fok L —MEIER T, B R 153
REER ARG, A REARXT .

g(x,y) =flx,y) + CLf(x,y) = (f(x,)]. (1)

B AR K PR B R R R SR 1 2
B 20T B R AR R WK BEE R R <07 5 “ 2557,
PG B 4 09 02 7 FH 8 38 3k 1) R o3 B B R )
T EUR RIS S5 X G 2 M B IKE 25, ARSCRH
IR {243 0 % RIS R AT A Ak, DA T 75 38 200 SR o
A —AE AR K R S

2 KREGREHERE

Br R AL B, K SRR 58k B S Y A T
T2, T B R OK R ST R SR R, BA R
PR K SRR AT . QOB TR B 45 AL
PR T B b PR S A P R IR B P R
ik, 28558 LU DO A TR A4 7 Al 450k rh oz HH 1Y
TR A 353 20N R G5, 2 o P OV 4R 8 Y K
REMG B RESE, IF DL AR 3 R4 7)1 2545 2]
PSR T A 20 4300 B H Y,

21 BEGEBER

IR B R AR BT ] RTS8 47 & A=
AR B TG B R AR AR PR, FE RO R 2 B
FRAE . B2 YRS B br 8 HAE U R
R i Rz S R TN & S LT NV ORI ARG SEEN
WA OGRSk A RGB, RGB XY AR (A5 |
HAELbRA T L TR BoRass5Ed,

(1) BRI, L6 6 K B (5 B 35 X F
FAOAE BAL TR | F R LA UL A 08 23 8] 5 11 %5
FIREEAG AP, FER A

(2) £Lag 5 3 EOEH AN [R] Lo A5 R i 2 VR A 7T LA
ARSI AT B SR A0 R DL B0 6 A 7R R
Z 4 RGB (%2 [l A7) W 1 Bz i RGB {4
B RRL, 28k 3 (i TR AN iR 3 4T
A, H A 0 s RAER O 5 IR R 42 1 VIR
gk, 7EfH RGB RIS, i TAE—3A 6 o7
JE A RGB B /m B0, >4 3 B0 A8y fe i 1Y
R ZS RIS BB e, AR R B A
1) 3 P gl BoR K, RGB BURH— R EW

6 B AF TOTE UG R v 385 3 4 MN g —
HHERE BTN MME R D) 3 Mg/ &, R.G.B
3G RN MR R E A, EE T8
B M.NER,

B B (cyan) [ (white)

EAN
1 (Blue) (Magenta)

G

£ (green) # (yellow)

R (Black) 21 (red)
E1 RGB &8¥=IH
Fig. 1 RGB color space

2.2 BEGREARFFE

EUR AR RS2 1 BUR &0 3 S 4 ORI
By, A 2] BARIEAR, TR Dy ik —
AT MR B A X Bk 2 28 ASCRIR R, I
P HEERVEATIAL, LAIK 2 e af i, R
TEARFRIE £ ZALHE S KA RS 4L

(D) AN DR WKE, K@Y
RS ARSI S 25 0 O BE B B A5, R
T XAy 1], Bl 2 =t — it 2% BT AL 2 £
P EA B R BT IR,

(2) YA iy o rh — A~ B B AR R N IR
R TIH R IRIRIRE 2B I SE, KRR T
e, UM R R 7K R e G, w] Lhd i
Yk A R R S ORI R AR,

A S Se AR R IR AE SRR K
B, P RGB BB AN R 0 K R MR AT
TR, F=AE 3 RN )i T8 A9 B R, e B
R ISR SRR R R R BRHE , DAk E]
BUIZKREH W

3 BP #HZMZ%K

BP 1 28 p 2% 7 Bt 20\ A 4R AUAE Bl e i
HiT B I 4 S — oA R 42 2 5 1
SEAERZE AL SRl b7 U, IR 5T e
TR I WAL e R 25 45 4 g ke 1 AR e ), 2
1T i 5 P o 22 o 25 AT

BP 1 2 2838 5 1 3 A2 UA I, o R A
J2 Pl R AR RO A5 2 i
TR E 2 S RN GR I 4 A, iy 1A
Wi WU, AR R AN AGE B,



5 4 1]

THEE, 55 3T BP M ML K RIS 189

Hr 2 (A R sk 2 B2 ) & 275 B A

A2t EME B & s — A RUZ 2% 2 i

2 A B 5T R 45 ST 2 AR K
BP [WZ& I 45H A&l 2 FiroR

a an a. L,

2 BP MKLEHE
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Fig. 4 General framework
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Tab. 1 Data table of characteristic parameters of different fruits
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Fig. 6 Different fruit RGB color channel chart and histogram
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Fig. 7 The training performance of BP network
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Fig. 8 The neural network and its operation results of this paper
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