78

FOOD & MACHINERY

DOI:10.13652/j.5pjx.1003.5788.2022.90151

BIBESH BE24TH [ 2022 F5 A | &S

T Hla8 5 3] H ik BUBRI5 K )y R 7 S TR 4 il

On line fast detection of defective rice flour based on

machine learning algorithm

4

TAN Lu-min

2 3 W

FENG Xin-gang
LV B TR 2 0 FRR 2 2 B TP 8

341000)

(College of Applied Science, Jiangzi University of Technology, Ganzhou, Jiangzxi 341000, China)

HE:-BH: SRR ARz iExn., Fik: 2
32 R A F T F k5 S AR R R Yol ) B B AT 4 AT
AEARMAT KA SRR AT BB BBERE, BB L&A
S ELJE R BOR A S 0 S B K Ao @ AR SR A A AR 0 R K
Fo g AR CULAAAE BB KA BRON R 1R 6 AN AR AR SR,
PR AR R L ERA XFAEZMNSVM) 5 £
Foks Rk S B ERBARGHERERAITSN, &
Rl l 5 A H kKA, GBDT 4 % H % F 3 4 #
A 8900, AR 1.10 s; KNN 25 JF ik F 3 o #4 & 8800,
Bf 0.23 s;Logistic Regression 2% 33 F ¥ £ # % 88%,
JA B 0.68 s;Random Forest 49 % H i F ¥ £ % 7%,
FUBE 0.47 sstree 4 3 F ik T 39 04 #8720, JA #50.084 s;
SVM %% Jf ikt il - ) 0 # 5 % %, 38 9500, F 3 A o
WA, A 0.000 97 s, FFiR AR SVM 5 £ 5 & 247 KA
BN EHEH NN E, ER T ALY EX
e,

KPR AR F T LF QT RN S0
Abstract: Objective: To realize the rapid on-line detection of de-
fective rice flour. Methods: Non-contact data acquisition of rice
flour blocks through cameras, image upload and processing, ob-
tained the contour perimeter and area, approximate contour per-
imeter and area, approximate contour points and radius of the
contour circle. According to the characteristics of rice flour block
sample data, the SVM classification algorithm was used to
analyze the sample set composed of multi feature data of rice flour
block. Results: Compared with five algorithms, the average accu-
racy of GBDT classification algorithm was 89 % with elapsed time
of 1.10 s. The average accuracy of KNN classification algorithm

was 88 % with elapsed time of 0.23 s. The average accuracy of lo-
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gistic regression classification algorithm was 88% with elapsed
time of 0.68 s. The average accuracy of random forest classifica-
tion algorithm was 87 % with elapsed time of 0.47 s. The average
accuracy of tree classification algorithm was 87% with elapsed
time of 0.084 s. SVM classification algorithm had the highest av-
erage detection accuracy, up to 95%, and the shortest average
elapsed time of 0.000 97 s. Conclusion: SVM classification algo-
rithm has the characteristics of high accuracy and low elapsed
time, which adapt the on-line detection of defective rice flour.

Keywords: machine learning; support vector machines; rice flour

blocks; detection of defection
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Figure 2 Flow chart of rice flour block image processing

Pictures of some rice noodles
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Table 1 Characteristic data set of some rice flour blocks

i E e ERME ERAE SRR 3k
T B HK S mag mEH o EER RER R

9 381.484 442.359 12 9 102.387 394.689 70.570 1
12 119.641 466.719 8 11 975.183 413.186 74.942 0
10 215.282 488.599 9 10 091.118 425.706 71.194 1

9 119.845 417.499 11 8 971.458 373.831 66.198 1
10 784.386 428.903 6 10 183.422 389.728 70.570 0
11 258.348 457.557 8 11 014.820 407.984 73.692 1
10 341.812 428.430 6 9 740.865 384.941 71.710 1
10 936.223 433.184 8 10 720.810 389.069 68.537 1
11 954.248 447.400 6 11 607.020 400.855 72.345 0

8 197.154 368.416 9 8 095.756  325.483 55.845 1

FEARAR B 6 AL B B — > 70 A5 28 Ko 4
38 3 BE R AT SVM ML 2 20 45 B ZR A B L M
S BN B 9 78 2R A I A I A AT 4 TR

MF 1A LA R8BI B0 R/ AR — L TRk
703 7 Z Wil s 2 HE AT B0 5 Uk SR A min-maxy E 16 XF

Processing results of each step of image processing flow of some rice flour blocks
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Figure 4 Flow chart of detecting rice flour block defect
by SVM method
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Table 2

B4 R B R min-max #RE L RHFEREE
Characteristic data set of some rice flour blocks
after min max standardization
RS LAt EMRE EMEE SMER 53k
B mA% mmp EAK kR %
0.623 44 0.800 00 0.378 33 0.688 79 0.702 81 1

ity
iag>a
0.398 29

0.787 45 0.821 81 0.400 00 0.821 77 0.872 87 0.911 47 0

0.516 79 1.000 00 0.500 00 0.530 95 0.997 49 0.732 62 1
0.361 11 0.420 99 0.700 00 0.358 12 0.481 19 0.494 15 1
0.597 68 0.513 85 0.200 00 0.545 20 0.639 41 0.702 81 0
0.665 04 0.747 20 0.400 00 0.673 53 0.821 11 0.85185 1
0.534 78 0.510 00 0.200 00 0.476 88 0.591 76 0.757 24 1
0.619 26 0.548 71 0.400 00 0.628 15 0.632 85 0.605 79 1
0.763 94 0.664 49 0.200 00 0.764 94 0.750 15 0.787 53 0

0.229 97 0.021 27 0.500 00 0.222 94 0.000 00 0.000 00 1
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Table 3 Average accuracy and average time of SVM

model under different kernel functions

1 B RSN YA SFE I /s
rbf 95 0.000 97
linear 90 0.000 88
poly 88 0.017 00
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Table 4 Average accuracy and average time of different

classification algorithms

Bk W UERT R/ % -2 I /s
GBDT 432k 89 1.10
KNN 4324 88 0.23
Logistic Regression 732% 88 0.68
Random Forest 32% 87 0.47
tree 532 87 8.40X 1072
SVM 432k 95 9.70 X104
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