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Research on Flame Combustion Stability Based on Neural Network

Chen Shugian Bai Guizhi
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Abstract: The paper aims at researching boiler flame stability problems and improving boiler combustion flame detection
accuracy. For the use of boiler flame image analysis to detect the boiler flame combustion stability when the combustion
is affected the flame appeared short pulsation. The traditional detection methods based on gray scale variance can not a—
void the impact of flame pulsation on account of the inaccuracy of the boiler combustion stability detection. This paper
presents a flame combustion instability detection method based on neural network and selects multiple features which are
directly related to the flame stability as neural network input vector. Experiments show that this method can fight off the
tiny ripple influence caused by the impurities combustion or peak and simultaneously make accurate detection of the
boiler combustion stability.

Key words: boiler combustion detection combustion stability neural network

12012 - 07 - 10.
(JHB2012 -61) .
. E-mail: chenshq@ 126. com

— 140 —



1.1
. CCD
CCD
CCD
.CCD
.CCD
1.2
CCD
1.2.1 AFEmREY
z pli+sj+t)gli+sj+t)
AVER(i j) = G0 e s (1)
()Z pli+sj+1)
g(ij) p(iJ) (st) eS,..
1.2.2 ¥H{EE %
. 14
f M* N m* n. :
Y S (absleli) —elij+1)) 3 Y (abslelif) —eli 1))
I . L . SO
K K=(M-1)* (N-1).

— 141 —



35 4 (2012 )

45
1) C(x y) x y
y x
1
C(xy) =5(a+b) C(xy) =?(h+d).
2) S, n M x N
s 2SS =M XN Xs
Shl 9
Sht 0 Shtzexs nzS :MXN
total
3) H(x y)

g y) (7)

g(ij)

— 142 —

(XY (6)
Zz,lxg’(x y)
X = N
];g’(x y)
ZZy'g’(x y)
Y= 1:Ml 1:\l
; :lg’(x y)

(x )_[g(xy) glxy) =g,
X o glx y) <g,-
(x ) g

Op:
. t K
Op
l -, - )
6D—JK;(D—DJ)
3
o’ = 21, 2 (gli)) —av)’



I.K.J

cl =c2=1.494 4

v, > A

v sSA

CCD

0.5.

K I
Yi=0 Z wka xi‘pab(
k=1 iz

. b( x)

os( 1. 75x) exp( —x°/2)

o(x) =1/(1 +exp(x)).

N

i-b,

ay

Uid(l+1) =w( 1) Uid( ) +C]r](pid( 1) —x,(1))
2 (t+1) =x,(8) +ov,(r+1).

0.5.

rl

r2 0 1

Via = rand X Umax( d)

Pia =%iq-

BIEE

CCD

Fig.1 Neural network detection algorithm process
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