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A new algorithm for fruit feature extraction of apple
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Abstract: At present, the main algorithm used in feature extraction
of apple is the traditional Hough algorithm. The algorithm has the
disadvantages of complicated operation and poor real-time perform-
ance. In view of this situation, a new algorithm of apple fruit feature
extraction is proposed in this paper. A sliding Gaussian template and
apple image are convoluted to extract apple circles in this algorithm.
Experiments and simulation results show that this method can
achieve high accuracy of apple fruit detection under single, adjacent
and overlapping conditions. In the case of a single apple, the detec-
tion accuracy of apple fruit can reach 96.6%. Even in the case of con-
tiguous and overlapping. its recognition accuracy can reach 94.1%. It
fully meets the needs of apples real-time, efficient grading.
Keywords: Hough algorithm; convolution operation; fruit; feature

extraction
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image to a parameter space

S AT R A AT R T AR B R i B R T R
fF o TG ¥ o8 B 2R T A DL TT A = R e Bl AU
A (DL B

p = xcosp 1 ysing (3)

MG AUEL. ZHEMBE @.b) ERZENT
Cosgp) 75 H] T AG I — 4 18145 25 (8] 1 5 B0 %S 18] 22 [ 11 B
HRARIFAAE,

1.2 Em&w
TERR I — 4 R A
(x—a)*+ (y—0b"
o

B Cxoy> oL BN
= r?, 4)

Cagsboy) — L .

R I 2 AR S TH) -y R A TR e S B S s TR
z-y-r AL, FE BRI B AR S ] -y i [ B — S
2-yr S AP — AN BUZ AR R0 B 2y SEEE

FRA B AE T Caosbosr) s BRI — 4k 1 5 =5
ATART — RSB 2 B0 i 18— A~ 1T L DL IR 3

4R Hough S0 vk gt £k 4l @ i B iz
PN B 2oy SRS EE) Caosbosr) |
ol — 4B -y IR

b

If] H 1)

AR B o T Y
s o T A 0

(ay, b, 1)

0° 707

~y

A3 BA&EmEg

Figure 3 Space image of circle parameter
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Figure 4 Center detection of single apple
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Figure 5 Detection of adjacent apple center points
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Figure 6 Detection of adjacent and overlapping

center points
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Figure 7 Radius acquisition of apple fruit with uneven
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Figure 8 Acquisition of apple fruit radius with overlapping

fruit distribution
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Figure 9 Improved algorithm of apple {ruit radius

acquisition
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Figure 10 Comparison of circular feature extraction from

single apple fruit
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Figure 11 Extraction and comparison for circular features

of adjacent apple fruits

3.3 HEMBMEEERRIMEREDN
AHAB HLEE B 1 00T 3 R R S R T2 R AR SR UL 12,

(a) JURIEMR (b)) BiAUFRAESE B

(¢) Houghf i
A 12 A8AREE & F R R % E L H AR
Figure 12

Extraction and comparison of circular features

between adjacent and overlapping apple fruits
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