Heg gl R 22 4R Journal of South China Agricultural University 2023, 44(6): 968-977 DOI: 10.7671/j.issn.1001-411X.202208022

TR, SEEHE, #7500, 55 KRGS TS 88 SR CR B AR [J]. #E R ROl R 2224, 2023, 44(6): 968-977.
XING Hang, HUANG Xu’nan, YANG Xiuli, et al. Automatic extraction device and experiment of rice seed investigation parameters[J]. Journal of South
China Agricultural University, 2023, 44(6): 968-977.

IKFEARZ TS YA oI E Kl

A=, Elew, wHEmW, TxE, £ AT

(BRI XFE TSR, & M 510642)

TE: [H 1) 1% G5 Fh 7 200 oA B R0 2 e DA 2 IR K FE B Rt AL 1 7 oK, i — Rk BB R EHR 5 &
BRI RERE, SLUUKRBAER RSN HSIFEH . (77 PR I B st RS XSG, RS
B AL AU U R IURE 28 RORLAI AR 25 hE, SRS Fe 0 B8 22 5 R0 28 s 2R T A SR BE S E AR B 1, 456
BRI R/ NIRRT R IR RLTE, 45 A RERDVEIR IR K 5 SR FH IE 5 T T AR SE b 8 V45 B 15 R BINVEFREL
LR o A HTHAR S BE . AR A RiRh 2, R B SRR 2 MR S BRI FE s (45 R 1345k
o R A A R K T IR A I S R, R A T U R A A SR e, R P 2 Ak
JE A AN TR I G B A I SR R o SRR AR SCHRE H D v i R B AR B Ay R B R K R THTAR R e
ZH(RY 43719 0.99830. 0.987 80+ 0.996 10+ 0.782 90+ 0.995 10 1 0.999 98, & 11 25145 /& 73 1~ 99.47%-
87.17%- 96.55%- 96.36%- 98.00% Fi1 95.86%, M ERH A 16.52 Fi/s. (4t 1A RAMBAESREMNSHE
BFRIOTIE AT, AONA A S ML R AR S .

KRR KA 0 SEERIG BHG AL
FE 525 TP391.4; S511 XRkPRESES: A XEHRS: 1001-411X(2023)06-0968-10

Automatic extraction device and experiment of rice seed
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Abstract: [Objective] The measurement accuracy and efficiency of traditional seed investigation methods
could not meet the needs of modern rice breeding research. A synchronous collection device of rice grain image
and quality information was designed to automatically extract rice seed investigation parameters. [ Method]

The image of grain region was automatically extracted by mask method, and the total number of rice grains was
obtained according to the law between rice projection area and rice quantity. Empty grains were identified
according to the difference of the hull contour between empty grains and full grains. Based on the mean value
calibration method of corner spacing, the grain length and width were obtained by combining the minimum
circumscribed rectangle method of contour, and the grain perimeter was obtained by combining the chain code

method. The square area mean calibration method and pixel accumulation method were used to obtain the grain
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area. The effects of camera height, grain quantity, grain type and regular graph type on the extraction accuracy of

grain character parameters were analyzed. [Result] The camera height had a obvious impact on the

measurement accuracies of total number, empty number, length and width of rice grains, the grain type had a

obvious impact on the measurement accuracy of width, and the regular graph type had a obvious impact on the

measurement accuracies of grain area and perimeter. The determination coefficients (R’) of total grain number,

empty grain number, grain length, grain width, grain perimeter and grain area measured by the proposed method
were 0.99830, 0.98780, 0.99610, 0.78290, 0.99510 and 0.99998 respectively, the average measurement
accuracies were 99.47%, 87.17%, 96.55%, 96.36%, 98.00% and 95.86% respectively, and the measurement

efficiency was 16.52 grains per second. [Conclusion] The automatic extraction method of rice seed

investigation parameters used in this paper is feasible, and can provide technical references for the development

of automatic seed investigation machine.
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Fig. 10 Effects of various factors and levels on the measurement accuracy of grain length and width
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Table 1 Results of measurement efficiency test

MRS AR AR s AR AR
Group Rice grain  Time required ~ Measured grain
number quantity  for each group quantity per second
1 152 9.12 16.67
2 143 9.20 15.54
3 174 9.61 18.11
4 168 9.46 17.76
5 141 9.19 15.34
6 127 9.00 14.11
7 181 9.65 18.76
8 130 8.97 14.49
9 158 9.11 17.34
10 162 9.47 17.11
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