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Researching on the method of measuring flame equivalent ratio of
methane premixed by machine vision based on image color correction

LONG Kai, YANG lJiansheng
( College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] The machine vision based measurement for the combustion equivalent ratio using the relation between flame color and
its spectrum is a hot research topic in combustion diagnostic technology. However, due to the dissimilar spectral response of the
different imaging device, the imaging color shift will be caused, which could affect the accuracy of the measurement. In order to
study and solve the color shift effect caused during the imaging process, this paper first studies the imaging parameters and color
shift principle. According to the research result, this paper proposes a method based on image color correction for premixed methane
flame equivalent ratio measturement by machine vision. This method requires a white balance image processing algorithm to correct
the color shift issue using the standard color calibration benchmark. Finally, the experimental comparison shows that this method can
not only effectively reduce the color shift problem, but also greatly improve the linearity and accuracy of the traditional machine
vision measured flame equivalent ratio results. The experimental results verify the feasibility and effectiveness of the proposed
method, and it can provide reference for subsequent research.

[ Key words] equivalence ratio; color shift phenomenon; color correction; white balance; image processing

0 51 §
PRBHE A T 5358 SR8, XTI RHR 15 RE =1 850F

VR RO, S 0 B s (H i B R 2% A
1o AR 2RO CHOR , B RO AR

FHFNREAR TS Qe AR HEGE B B Z AV X2
BEIIEAREAT I, R IO Bt b o3 Ar , AT 4 e
KORHE Tl PR BEAR S X A be i R L AL H 22
SR, T BRBE I AR A RN P 55 52 2 P A e 5
N W I S5 R BEARZSAR WS W -0 IR . D ir 2o
FAR T ZRORIE 7 BB Wk RS
TEZWHABEIR S B Ik, SR (@) 2 #
FsR R ALR - AR A RS M S B2~
F G i I 2 i LU D7 P52 TROE AR AR
s TIRGE A A AL SR, BOEE AR d TR

E£mA . stMARE I (RS RA[201811030) ,

X455, I HORG BE AL AR 2 AL A I BEoR e &
BRRHRBe R B K Ak 2F & eI i Tk SRRk be I
N A T A Ak 2R A T 2 2 A il ) PR 3, K
SR 725 H A [ 0 35 25 I 2 RO o D KO T,
W] oA A 422 s e R B it B . Romero 28 A1) 5t 5%
ST 62 &G K IG IS Wi R TR B 2 b
W I I OH # i S E A9 78 fh o 52 A W 4%
WA BEIR L 5 Arvias % N7 ST R €, 7 /CH” AT
DAARGT b J2 WLk e tAAKCR it R R e S K M
SEES BFREAITE KT CH® /¢, " WS K adh A

EEEMN: B 31(1993-) B BLBT5 A, EEHTTT 0  HLAsoE SRBESWIEAR s Bl st (1987-) 55, it (RO, 2R 507 1 - MLAs AL |

RBPEIZWiHA
BEIREE . Bl
Wi A4 2019-11-28

Email ; 1872948102@ qq.com

o FURIT ML K5 E 7 @ kS5 S A




53

T, S5 BT RSB E BB L I B B TR KO 2 LR DT EE TS 289

A R BRI OC R R o A
TS BB R AL I 0 2k 7 3 B D B, P e I
FEPBOGIEE B (R B B 2O6E B,
(4R Y 5 AR S (H X S8 7 AR AR — & 1Y )
FRAE , AR IR BE 1 DG AR A 1 Bt Bk /b i) 1] 5
23 [R5 R T JS 2 R B — DB I 1) B A AL )
Jok [ NS Z A 3 A

Bt B AL R 1Y R e R (B AR L
() HE B A AR A2 il b 4l T S AT
KIETHERIER, &, Huang s N0V S pek s
A EG S B 25 G 2 e E AT IR L)
i CH™/C, " WA, JTE o SEg 48145 1 K HE Y
HHEIER, B Trindade 26 A IR T % B8, 56
LT TR 0.8~ 1.4 Z[HI CH™ 5 C, " fb 40t
SEEMSE ML B A G % @ & 58 1 1 F 5145
REHEAH LB PE, Migliorini e N B R R A
ICCD TR B RS AH AL 53 500 D 2 TR A b8 K A Al 2
RNAES BN 5 AT UESE T AR LI 2k
JEY R LR R T

HI %0 R SRR S AR, 92
A3 E [ RS g 3 ey s T U RN 2 7y =3 1 LS SO (B S S
1 T2 R BRE 2 8 AH AL R A% I8 1 D135 o
AN TR A5 N S B D't i 20068 7 3 3ok 0 £
FAPLR AR 5 BRI 3 B i A7 R € i 2 M, DT 32
E QR EEANOPISEEEE IR R 1€ e e s )IVAI N RGNS
25 X PE S TR E R E P, BAR Yang &
B Pl 3 e o e 5 i R AR, R B T8 1
(1) 7 2 A AR s A 3 1 €0 2 52 i L sk AR AR X
Bk, R T BAERE LR R R (0 B AR BILIN B K 2
i LA MERA PR R, AR SCHR T — P T R
P, PR P P A T A B A o ) 2 PR e TR oK 074
M T
1 XWEE
1.1 #EFEER

T KGR A S IR A R A SR T
—& 6 mm T EENEELE T &, %7 6684
BRSSP m R ETT A E R, —
IR A e SRS — B AR BRI AR 1Y PC AL
&, BRTE S MEHREIE 1 R,

IRBET- B AR I T PR S 5 AR BUR A, L
W1 S AR AE TR B, AT AR ORI T 2 S
SRR T 77 AR TR K 0 Y FRUTR B, T 3 S o
SEEFERIRO QA I, T2 50 v 75 ZEHC LA [F] 24
LI SRS PR T 2 5 T00TR A 0T AR T

R e AR5 23 A T TR
L

!

it

]

e R

IRBEns
(18] B i) Y

He
PCHL
(a) BB &4 1R

(a) Combustion platform structure drawing

O =HEibL; @ Hhe; @SR, @ e, ® iR,
© Wit @ i ; @.Q N
(b) #ABET- 15 T2 IRl
(b) Actual picture of burning platform
E1 MEFEHNEHTEE
Fig. 1 Structural diagram of the combustion platform
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Fig. 2 Standard correction color card
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Fig. 4 Comparison of experimental results without white balance

and with white balance
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Fig. 5 Application of white balance correction algorithm in

premixed methane flame
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Fig. 6 Model of flame image after white balance and correction of

CH/C2

different white balance
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