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Flame Detection of Steam Boilers using Neural Networks
and Image Information
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Abstract

Several equipments for flame detection are employed in the power generations. But these flame detectors have some
problems for the correct performance. So in this paper, we apply different techniques for the flame detection. Image
processing techniques are broadly applied in industrial fields. In this paper, the image information is recorded by a
camcoder and then these images are preprocessed for the input values of neural network model. We can test and
evaluate the approach that uses image information for the flame detection of burners. If this technique is implemented
in physical plant, the economical and effective operation could be achieved.
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Table. 3. Output data of neural network.

Output
Contents

Target variable| y1|y2 | -~ |y13|yl4|yl5|y16| --- |y27|y28

Target output y

Target/Oncase] 1 |1 ]111]11]0]0
value (Off case] 0 [0 |0 |0 |01 ]1]1]1]1
432 NAFZWUE 0| B dHdE 2
1) s 23
% 4% 99 dolHel B@ S5 ARHE HAFL Yok

R 4. AAI=Y S5 2
Table. 4. Results of training.

" Target Result Error

Condition| Case |No onloff| on off on off
111707 08667 02114 0.1333 -0.2114
211101 09095 0.0941 0.0903 -0.0041!
311101] 0.7818 -0.1042 0.2182 0.1042
Case 14 [ 1 [0 | 08891 0.1330 0.1109 -0.1330
511[0] 09139 04121 0.0861 -0.4121
61101 09519 (3770 0.0485 -0.3770
Burner 71100] 094127 0.46827 0.0588 -0.4682
on 8i110] 095447 0.1653 0.0553 -0.1659
91110 09494 -0.1126 0.0506 0.1126
1001101 09504 -0.0405 0.0496 0.0405
Case 21111 [ Q| 09437 -0.2438 0.0563 0.2438
12110 09513 -0.1276 0.0487 0.1276
131110 09480 -0.0509 0.0520 0.0505
141110 09487 0.04624 0.0513 -0.0462
15/0]1[-00433 09319 0.0433 0.068]
1610 | 1 | 00001 09237 -0.0001f 0.0763
1710 11| -0.0227 09291 0.0227 0.0709
Case 11181 0 {1 | 00814 09249 -0.0814 0.0751
1910111 00587 0.9336 -0.0687 0.0664
201011 00764 0.9298 -0.07 0.0702
Burner 2110111 00040 0.9209 -0.0940 0.0794
off 2210111 00572 0.8948 -0.0572 0.1052
231011 1]-00966 09429 0.0966 0.0575
24101 11-00225 09138 0.0225 0.0862
Case 225/ 0 [ 1 [ -0.0339 09258 0.0339 0.0742
26101 ]-00569 09300 0.0569 0.0700
271011 ]-00540 09236 0.0540 0.0764
2810111 00181 0.8345 -0.0187 _0.1155
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Table. 5. Results of testing.
Conditio C N Target Result Error
n as€ 1N0lon loff| on off on off
111701009397 | 02982 0.0602 -0.2981
Case 1/ 21110 [0.88022] 03955 0.11979 -0.39%5¢
Burner 3/110]08106] 01789 0.1089 -0.1785
on 411]0]053133]-0.3322 0.0686 0.332
Case 2[5 11101[0938 | 0.0046 0.0611] -0.0048
611101009504 |-0.3644 0.0499 0.3644
7101[1 !00387 | 09354 -0.0387 0.0645
Case 1/ 8 [ 0| 1]0.0229 | 09258 -0.0229 0.074]]
Burner 9101[1[-0.0023 | 09334 0.0023 0.0665
off 10/ 0 11 -0.0638 | 092459 0.0638 0.0754
Case 211110 | 1]0.0061 | 09087 -0.0061] 0.0917
1210 11 01037 | 09387 0.1037 0.0612
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