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Study on steam detection method of Chinese spirits

steamer-filling operation based on support vector machine
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Abstract; Aiming at the problem of low accuracy of steam detec-
tion in the process of automation of "steam detection and steam-
ing" of Chinese spirits. This paper proposes a steam detection
method based on support vector machine (SVM) to improve the
accuracy of automatic steam detection. First, the infrared thermal
imager is used to collect the infrared grayscale image of the
surface of the wine cellar in the barrel and perform histogram
processing, then extract histogram ’ s multiple features.
Combined with the engineering experience to add tags to form the
training set, and through the support vector machine training to

obtain the exploration model in the process of the captain.
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Through testing, the method has a high detection accuracy of
96 % . which can meet the requirements of Chinese spirits produc-
tion process.
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histogram feature; feature extraction; support vector machine

W R A S R AR — AR Y A
BEMRE T2 E 7 e NRIE SR R REZLRM
BRTLIRER L. “EHFRLR, RERERRES
R 2 e 2 Y R R R AR T R R
T R A W AR L 32 AR W S R B 2 M AR
HEHELZHERLW . KB LZES THRaEE, i
ZRAR VG A KR By B 1) 4 I R AR R R IR L2
B WA RS0, RN RERE T L
BRI 2 B N A P IR
M6 T TP 1% 2 TR IR A A 4R — )2 0 v ek AT B 3 R
P VS T A 1 S R R e 2 TR ) . A% 4 IR A
P RR A R TR T2 4 L A R AR AT G R 5 2R
RS REMUF] b1+ 38 Bl R IR IR - A REAT R IR
W T DA TR 2 W 15 1 o JB 5 S 3R B DU 2 3 BT 25010
R R R R A

UEAESR L BEE Al B 31k e R IR AR A JE k. 59
B BRE B2 AR AT TR K R L [a] I ) SRR R
P TR BRI R R H R ORI T IR A
W58 B —WLAE" A5 Ak T T BE 43 26 9 I ] A v 1Y
5 P 5 TG DU 2 0 R DX A Bl DXL R
EAE TR Z 5 FURE R DL PR A RE AR 1R
TRHIT . K GBS R 2 I 21 A0 B GHE AT

79



80

E M FUNDAMENTAL RESEARCH

B Ak AL B 58 2o 59 (8 53 0 0 7 vk B2 T4 RE X S, 9 I 4T
S G A 1 2 T T 2% TR A A I L LK A 5
i % 17 Tk BE (77 2 W 55 06 R0 K B I AE 43 0 7 9 A o
FREEEEBESE S FREXER, BRIZFEBIET
—7E R AE TG A R A 00 SR AN 5 BAE L AR G i
BBVR L FE VR S R T E G Bk 7

FHE R HL(SVM) & Vapnik %55 $ H 49 — Fh 2% F
S5 b XU g /N SR P B X 43 26 T 1 E MR e AR Rk L
Y T [ NREAS 43 288 T b SR B A B . L R RO
SEAEREAR 23 (8] 1 48— A~ 43 B R T TH K AR AR 4R 4 S
I8 B AR [0 1 ] B8 o B A S AR O T .k 0 0L 4Rt —
e T B 7 T R AR 5 SRR ) = ATLAR 45 A M ERIR T
38 1k LTSI EGOR B T B4R B 22 A P AIE L O &5 A TR
T b 2 3 I 25 SVMBLRY 4R A5 45 e 1 R VR BCR 0
W, S B AL BETR B R AR AL B K 4
1 ML 5%
1.1 #P5Es
1.1.1 5

WE - HEH R .
L1.2 fUE5&%

LLAMA R AL FLIR A310 A, 2 E4E ) /R A Al 5

MEAR (LB 1) . ZCLZJ200 #, 1§ E %3t

LM 2. ZMABURAL 3. RIS 40 NI 5. CRIEH
BE6. Sh5E 7. BEEREN 8. FERERE BALEHLE 9. fBIRERE
i
Bl #wmshE
Figure 1  Structure diagram of distilling pot
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Figure 2 Support vectors and intervals
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Figure 3 Three types of infrared images
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Figure 4 Median filtering effect graph
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Table 3 Feature list (part)
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Table 4 Training and test results
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Table 7 Binary Logistic regression analysis on the correlation between Pb pollution in

freshwater shrimp and aquaculture water and bottom sediments
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