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Detection Method of Hole Formation in Foxtail Millet Based on K-value

CAO Zheng' YI Shujuan' WANG Song' CHEN Tao' LI Yifei’
(1. College of Engineering, Heilongjiang Bayi Agricultural University, Daqging 163319, China
2. College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In view of the current problems such as the inability to detect the hole-forming property of
millet and the lack of an accurate method for measuring the hole diameter, a detection method for the
hole-forming property of millet based on the K-value method was proposed. Firstly, a criterion for the
hole-forming property of millet based on the K-value method was established. Secondly, the boundary
points of the sown millet were extracted based on image recognition, and a modified Welzl’s algorithm was
used to screen the key boundary points and calculate the hole diameter. Finally, a detection system for
the hole-forming property of millet was designed, which can complete the shooting of the sown seeds and
display the results of the circle-making effect, hole diameter, and hole-forming property detection on the
detection interface. The experimental results showed that the time compression ratio of the modified
Welzl’s algorithm was greater than 1 compared with that of the Welzl’s algorithm, RIA algorithm, and Dps
algorithm, with the highest reaching 16.94. Moreover, the size of the minimum circumscribed circle
made by the modified Welzl’s algorithm was consistent with the results made by the Welzl’s algorithm and
RIA algorithm. The hole-forming property of the spoon chain seed delivery device for millet hole sowing
under specific parameter settings was detected. The number of test groups with K values between 75%
and 125% accounted for 82. 6% of the total tests, the double-sowing situation accounted for 9. 1% , and
the missed-sowing situation accounted for 8.3% . This indicated that the seed delivery device had good
seed sowing stability and hole-forming property under this parameter combination setting. The
experimental results showed that this system had certain contributions to solving the practical problem of
being unable to detect the hole-forming property.

Key words: cave sowing of millet; seedling hole formation detection; hole diameter measurement; image

recognition
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splitting method
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Tab.2 Performance test results of improved Welzl’s

algorithm
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M2 Al L, Welals B354 ok o ik i) SE v
£ Matlab FRI5E i, B4 A B0 BT A7 48 B 5 SR 06, fh T
128 U1 T8 JBE A EL it R i TRAT R BRI, 328 6 I
i, O Welal's B0 R i A BCH LB e IR 24 10%
A R i R 33 U AT 7 A A IR 7 I e A L
Z/APRTE 1S 7%, [F A8 47 4551 T a8 47 42 T
A RIA Bk T J ik Jy A9 30 B 000k 22 R W Il , (B
e 4b B1AE X 2] 53 Akl 2R W s B T B R, ekt
Welal's FkAEm [ ACH LRESRTE 1.3 A5 L L, [A] 5%
IBATEER T IB AT RS AT P T (H R R R AR Tk
PR CR, 38 1 AR G 00 i 2 S I R Ak
Dps Sk i 4k 1% A9 PGS B2 00 T 3 303
& BB HE Welal’s SERETE IS AT A4 T 1.2 1%
VAL, EL Bt /NS 8 S R R i o BcadE Welal's 57
LB 4 MR LE I 6] TR 46 L R T L e
Ak 16. 94, HAE P R 4, v HoAE R g8 has AR 41
T AT S
4.2 VPRI

PN AT N WAGE Y Al WD F T BU DG ey
TR A T Pl D G R e AR AT T
R F i 25 2R 5 A8 1 R A X S AR B AR
JIAS B0 AR 5 R R AT ST L

158 TF U6 B 6F 48 7 7R A i 5 o 2 A7 A
KSR E, R BB 53° M i BN
26 mm FEFEHEH I N 1. 98 v/s, AL 3k A B A7



%6 1

BB BT KBRS TR BRI O i 127

N 0.792 km/h, IXZ RO AT T /X A M
P RE S AE S B, TP ALk A 3 T AR R Lt
1710 2305, fE 4114 2R 4 100 #R 1514, K 1000 18
0 P B b 35 9 52 B HE b A7 B0 A% A\ R B8, i i el it
Welal's 535 42 B Oh £ B, JF W 4 b 45 B 12,
1,000 M B Y b4 B 2R AR X 19. 1 mm, BI3%
B 7UE A R AR B A S A SRR D
TLEAEHARIE N 19.1 mm, it S HIRE EE K
INFT5% KT 125% VW e 75% ~125% 3 4~ X [i)
AR ER IR 3 TR
x£3 HAMBRNER
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