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Summary

The processing of image and artificial intelligent system of Internet of Things (loT) could do
major evolution in the energy production sector. As primary part, a flame monitoring
system is designed with artificial intelligence techniques, to identify the flame features which
subsequently can be co-related with emission of Oxides of Nitrogen (NOx), Oxides of
Sulphur (SOx) levels, temperature and further more. Among the total 102 flame images
from the boiler power control room, 51 images were taken for the training and 51 images
used for testing under the category of class 1 complete combustion, class 2 partial
combustion and class 3 incomplete combustion. In this section, simple and combination
with parallel architecture were used. The classifier Fisher Linear Discriminant Analysis (FLD)
analysis has not affected the performance, other classifier were used such as Back
Propagation Algorithm (BPA), Radial Basis Function (RBF) and Parallel Radial Basis Function
and Back Propagation Algorithm (PRBFBPA). As different feature combination were used to
categorize, but then we found misclassification were shown in the output of combustion
category. However, it is found that one of the pattern such as three features input to BPA
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and four features input to RBF has showed the better classification on the basis of
combustion quality. The performances were compared for precision and recall for the same
classes 1, 2 & 3. The combustion quality, emissions of NOx, SOx were compared used image
classifier by FFNN using BPA and ACO. From the performance matrices, ACO showed the
better result when compared with precision and recall values. This method would directly
help to monitor and ultimately reduce the emission of harmful gases to the global. Thus this
monitoring the system will be efficient, thereby reducing the emission of hazardous gases.

Chen, S., Cowan, C.F.N., Grant, P.M., Orthogonal least squares learning algorithm for radial basis
function networks . IEEE Trans. Neural Networks, 2,2 ,302—-309, 1991 .

CAS PubMed Google Scholar

Deguchi, Y., Noda, M., Fukuda, Y., Ichinose, Y., Endo, Y., Inada, M., Industrial applications of
temperature and species concentration monitoring using laser diagnostics . Meas. Sci. Technol., 13,
10,103-115,2002.

Web of Science® Google Scholar

Goodarz Sabetian, F.J. and Kamrava , H.M., Flame detectors in power plants . Int. Sci. Investig. J., 3,1
,99-107,2014.

Google Scholar

Hong, Z.Q. and Yang, Y., Optimal discriminate plane for a small number of samples and design
method of classifier on the plane . Pattern Recognit. , 24,317 —324,1991 .

Web of Science® Google Scholar

Teruela, E., Cortésb, C., Diezb, L.I., Arauzo, I., Monitoring and prediction of fouling in coalfired utility
boilers using neural networks . Chem. Eng. Sci., 60,5035 —5048, 2005 .

Web of Science® Google Scholar

Sujatha, Pappa, N., Siddharth Nambi, U., Raja Dinakaran, C.R., Senthil Kumar , K., Intelligent parallel
networks for combustion quality monitoring in power station boilers . Adv. Mater. Res., 699, 893 — 899

,2013.

https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119836780.ch8 2/5


https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2F9781119836780.ch8&key=1%3ASTN%3A280%3ADC%252BD1c7hslOrtw%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1109%2F72.80341&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2F9781119836780.ch8&key=18276384&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1109%2F72.80341&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2%26publication_year%3D1991%26pages%3D302-309%26journal%3DIEEE%2BTrans.%2BNeural%2BNetworks%26issue%3D2%26author%3DS.%2BChen%26author%3DC.F.N.%2BCowan%26author%3DP.M.%2BGrant%26title%3DOrthogonal%2Bleast%2Bsquares%2Blearning%2Balgorithm%2Bfor%2Bradial%2Bbasis%2Bfunction%2Bnetworks&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1109%2F72.80341&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=000178890500001&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1088%2F0957-0233%2F13%2F10%2F201&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2002%26pages%3D103-115%26journal%3DMeas.%2BSci.%2BTechnol.%26issue%3D10%26author%3DY.%2BDeguchi%26author%3DM.%2BNoda%26author%3DY.%2BFukuda%26author%3DY.%2BIchinose%26author%3DY.%2BEndo%26author%3DM.%2BInada%26title%3DIndustrial%2Bapplications%2Bof%2Btemperature%2Band%2Bspecies%2Bconcentration%2Bmonitoring%2Busing%2Blaser%2Bdiagnostics&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1088%2F0957-0233%2F13%2F10%2F201&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D3%26publication_year%3D2014%26pages%3D99-107%26journal%3DInt.%2BSci.%2BInvestig.%2BJ.%26issue%3D1%26author%3DF.J.%2BGoodarz%2BSabetian%26author%3DH.M.%2BKamrava%26title%3DFlame%2Bdetectors%2Bin%2Bpower%2Bplants&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=A1991FC69700005&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1016%2F0031-3203%2891%2990074-F&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D24%26publication_year%3D1991%26pages%3D317-324%26journal%3DPattern%2BRecognit.%26author%3DZ.Q.%2BHong%26author%3DY.J.%2BYang%26title%3DOptimal%2Bdiscriminate%2Bplane%2Bfor%2Ba%2Bsmall%2Bnumber%2Bof%2Bsamples%2Band%2Bdesign%2Bmethod%2Bof%2Bclassifier%2Bon%2Bthe%2Bplane&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1016%2F0031-3203%2891%2990074-F&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=000230917400008&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1016%2Fj.ces.2005.04.029&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D60%26publication_year%3D2005%26pages%3D5035-5048%26journal%3DChem.%2BEng.%2BSci.%26author%3DE.%2BTeruela%26author%3DC.%2BCort%25C3%25A9sb%26author%3DL.I.%2BD%25C3%25ADezb%26author%3DI.%2BArauzo%26title%3DMonitoring%2Band%2Bprediction%2Bof%2Bfouling%2Bin%2Bcoalfired%2Butility%2Bboilers%2Busing%2Bneural%2Bnetworks&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1016%2Fj.ces.2005.04.029&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

9/16/24, 3:50 PM Smart Vision-Based Sensing and Monitoring of Power Plants for a Clean Environment - Intelligent Manufacturing Management Sy...

Google Scholar

Sujatha, K., Kumaresan, M., Ponmagal, R.S., Vidhushini, P., Vision based automation for flame
image analysis in power station boilers . Aust. J. Basic Appl. Sci.,9,2,40-45,2015.

Google Scholar

Wojcik , W., Application of fibre-optic flame monitoring systems to diagnostics of combustion process
in power boilers . Bull. Pol. Acad. Sci.Tech. Sci., 56,2 ,177 -195,2008.

CAS Web of Science® Google Scholar

Garces, H.O., Abreu, J., Gomez, P., Carrasco, C., Arias, L., Alejandro, J.R. et al ., Energy efficiency
monitoring in a coal boiler based on optical variables and artificial intelligence . IFAC, 50, 1, 13904 —
13909, 2017.

Google Scholar

Chen, L., Yong,S.Z., Ahmed, F.G., Oxy-fuel combustion of pulverized coal: Characterization,
fundamentals, stabilization and CFD modelling . Prog. Energy Combust. Sci.,38,2,156-214,2012.

CAS Web of Science® Google Scholar

Burger , W. and Mark Burge, J., Digital image processing: An algorithmic approach using java, pp.5—
25, Springer, 2007 .

Google Scholar

Mu, H., Li, Z.,Han, Z., Li,J., Inaki Schlaberg , H., ShiLiu, Liu, S., Visualization measurement of the
flame temperature in a power station using the colori-metric method . The 12th International

Conference on Combustion & Energy Utilisation , vol. 66, pp. 133 - 136, 2015.

CAS Google Scholar

Jahne, B., Haubecker, H., Geibler, P., Handbook of Computer Vision and Applications, vol. 1, p. 657,
Academic Press, A Division of Harcourt Brace Company, University of Heidelberg, 2005 .

Google Scholar

https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119836780.ch8 3/5


https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D699%26publication_year%3D2013%26pages%3D893-899%26journal%3DAdv.%2BMater.%2BRes.%26author%3D%2BSujatha%26author%3DN.%2BPappa%26author%3DU.%2BSiddharth%2BNambi%26author%3DC.R.%2BRaja%2BDinakaran%26author%3DK.%2BSenthil%2BKumar%26title%3DIntelligent%2Bparallel%2Bnetworks%2Bfor%2Bcombustion%2Bquality%2Bmonitoring%2Bin%2Bpower%2Bstation%2Bboilers&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.4028%2Fwww.scientific.net%2FAMR.699.893&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D9%26publication_year%3D2015%26pages%3D40-45%26journal%3DAust.%2BJ.%2BBasic%2BAppl.%2BSci.%26issue%3D2%26author%3DK.%2BSujatha%26author%3DM.%2BKumaresan%26author%3DR.S.%2BPonmagal%26author%3DP.%2BVidhushini%26title%3DVision%2Bbased%2Bautomation%2Bfor%2Bflame%2Bimage%2Banalysis%2Bin%2Bpower%2Bstation%2Bboilers&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2F9781119836780.ch8&key=1%3ACAS%3A528%3ADC%252BD1cXhtFaqsrbP&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=e_1_2_1_9_1%3ACOI&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=000258739100012&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=e_1_2_1_9_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D56%26publication_year%3D2008%26pages%3D177-195%26journal%3DBull.%2BPol.%2BAcad.%2BSci.Tech.%2BSci.%26issue%3D2%26author%3DW.%2BWojcik%26title%3DApplication%2Bof%2Bfibre%25E2%2580%2590optic%2Bflame%2Bmonitoring%2Bsystems%2Bto%2Bdiagnostics%2Bof%2Bcombustion%2Bprocess%2Bin%2Bpower%2Bboilers&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D50%26publication_year%3D2017%26pages%3D13904-13909%26journal%3DIFAC%26issue%3D1%26author%3DH.O.%2BGarces%26author%3DJ.%2BAbreu%26author%3DP.%2BGomez%26author%3DC.%2BCarrasco%26author%3DL.%2BArias%26author%3DJ.R.%2BAlejandro%26title%3DEnergy%2Befficiency%2Bmonitoring%2Bin%2Ba%2Bcoal%2Bboiler%2Bbased%2Bon%2Boptical%2Bvariables%2Band%2Bartificial%2Bintelligence&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2F9781119836780.ch8&key=1%3ACAS%3A528%3ADC%252BC38XjslGmtw%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1016%2Fj.pecs.2011.09.003&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=000300268100003&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1016%2Fj.pecs.2011.09.003&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D38%26publication_year%3D2012%26pages%3D156-214%26journal%3DProg.%2BEnergy%2BCombust.%2BSci.%26issue%3D2%26author%3DL.%2BChen%26author%3DS.Z.%2BYong%26author%3DF.G.%2BAhmed%26title%3DOxy%25E2%2580%2590fuel%2Bcombustion%2Bof%2Bpulverized%2Bcoal%253A%2BCharacterization%252C%2Bfundamentals%252C%2Bstabilization%2Band%2BCFD%2Bmodelling&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1016%2Fj.pecs.2011.09.003&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2007%26pages%3D5-25%26author%3DW.%2BBurger%26author%3DJ.%2BMark%2BBurge%26title%3DDigital%2Bimage%2Bprocessing%253A%2BAn%2Balgorithmic%2Bapproach%2Busing%2Bjava&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2F9781119836780.ch8&key=1%3ACAS%3A528%3ADC%252BC2MXps12ktrw%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=e_1_2_1_13_1%3ACOI&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D66%26publication_year%3D2015%26pages%3D133-136%26journal%3DThe%2B12th%2BInternational%2BConference%2Bon%2BCombustion%2B%2526%2BEnergy%2BUtilisation%26author%3DH.%2BMu%26author%3DZ.%2BLi%26author%3DZ.%2BHan%26author%3DJ.%2BLi%26author%3DH.%2BInaki%2BSchlaberg%26author%3D%2BShiLiu%26author%3DS.%2BLiu%26title%3DVisualization%2Bmeasurement%2Bof%2Bthe%2Bflame%2Btemperature%2Bin%2Ba%2Bpower%2Bstation%2Busing%2Bthe%2Bcolori%25E2%2580%2590metric%2Bmethod&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2005%26pages%3D657%26author%3DB.%2BJahne%26author%3DH.%2BHaubecker%26author%3DP.%2BGeibler%26title%3DHandbook%2Bof%2BComputer%2BVision%2Band%2BApplications&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

9/16/24, 3:50 PM Smart Vision-Based Sensing and Monitoring of Power Plants for a Clean Environment - Intelligent Manufacturing Management Sy...

Markov, Z. and Russell , I., An introduction to the WEKA data mining system , pp. 367 — 368,
University of Hartford , 2005 .

Google Scholar

Wang, F., Wang, XJ.,Ma, Z..,Yan, J.H., Chi, Y., Wei, CY. et al., The research on the estimation for

the NOx emissive concentration of the pulverized coal boiler by the flame image processing technique .
Fuel , Elsevier Publishers, 81,2113 -2120, 2002 .

Google Scholar

Sujatha, K. and Pappa, N., Combustion quality monitoring in PS boilers using discriminant RBF . ISA
Trans.,2,7,2623-2631,2011.

Google Scholar

Gani, A., Morishita, K., Nishikawa , K., Naruse, I., Characteristics of co-combustion of low-rank coal
with biomass . Energy Fuels J.,19,4,1652-1659, 2005 .

CAS Web of Science® Google Scholar

Romero, C., Li, X., Keyvan, S., Rossow, R., Spectrometer based combustion monitoring for flame
stoichiometry and temperature control . Appl. Therm. Eng., 25,659 - 676, 2005 .

CAS Web of Science® Google Scholar

Dale, M.B., Peter, M.S., Jeffrey, B.F., Joell, H., Kevin, S.M., Determination of lean burn combustion
temperature using ultraviolet emission . IEEE Sens. J., 8,3, 255-260, 2008 .

Web of Science® Google Scholar

Deguchi, Y., Noda, M., Fukuda, Y., Ichinose, Y., Endo, Y., Inada, M., Industrial applications of
temperature and species concentration monitoring using laser diagnostics . Meas. Sci. Technol., 13,

10,103-115,2002.

Web of Science® Google Scholar

https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119836780.ch8 4/5


https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2005%26pages%3D367-368%26author%3DZ.%2BMarkov%26author%3DI.%2BRussell%26title%3DAn%2Bintroduction%2Bto%2Bthe%2BWEKA%2Bdata%2Bmining%2Bsystem&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2002%26pages%3D2113-2120%26author%3DF.%2BWang%26author%3DX.J.%2BWang%26author%3DZ.Y.%2BMa%26author%3DJ.H.%2BYan%26author%3DY.%2BChi%26author%3DC.Y.%2BWei%26title%3DFuel&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2%26publication_year%3D2011%26pages%3D2623-2631%26journal%3DISA%2BTrans.%26issue%3D7%26author%3DK.%2BSujatha%26author%3DN.%2BPappa%26title%3DCombustion%2Bquality%2Bmonitoring%2Bin%2BPS%2Bboilers%2Busing%2Bdiscriminant%2BRBF&doi=10.1002%2F9781119836780.ch8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2F9781119836780.ch8&key=1%3ACAS%3A528%3ADC%252BD2MXksVekt7Y%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1021%2Fef049728h&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=000230706200059&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1021%2Fef049728h&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D19%26publication_year%3D2005%26pages%3D1652-1659%26journal%3DEnergy%2BFuels%2BJ.%26issue%3D4%26author%3DA.%2BGani%26author%3DK.%2BMorishita%26author%3DK.%2BNishikawa%26author%3DI.%2BNaruse%26title%3DCharacteristics%2Bof%2Bco%25E2%2580%2590combustion%2Bof%2Blow%25E2%2580%2590rank%2Bcoal%2Bwith%2Bbiomass&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1021%2Fef049728h&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2F9781119836780.ch8&key=1%3ACAS%3A528%3ADC%252BD2cXhtVKmtLnM&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1016%2Fj.applthermaleng.2004.07.020&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=000226632200002&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1016%2Fj.applthermaleng.2004.07.020&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D25%26publication_year%3D2005%26pages%3D659-676%26journal%3DAppl.%2BTherm.%2BEng.%26author%3DC.%2BRomero%26author%3DX.%2BLi%26author%3DS.%2BKeyvan%26author%3DR.%2BRossow%26title%3DSpectrometer%2Bbased%2Bcombustion%2Bmonitoring%2Bfor%2Bflame%2Bstoichiometry%2Band%2Btemperature%2Bcontrol&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1016%2Fj.applthermaleng.2004.07.020&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=000258763000010&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1109%2FJSEN.2007.913207&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D8%26publication_year%3D2008%26pages%3D255-260%26journal%3DIEEE%2BSens.%2BJ.%26issue%3D3%26author%3DM.B.%2BDale%26author%3DM.S.%2BPeter%26author%3DB.F.%2BJeffrey%26author%3DH.%2BJoell%26author%3DS.M.%2BKevin%26title%3DDetermination%2Bof%2Blean%2Bburn%2Bcombustion%2Btemperature%2Busing%2Bultraviolet%2Bemission&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1109%2FJSEN.2007.913207&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F9781119836780.ch8&key=000178890500001&getFTLinkType=true&doiForPubOfPage=10.1002%2F9781119836780.ch8&refDoi=10.1088%2F0957-0233%2F13%2F10%2F201&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2002%26pages%3D103-115%26journal%3DMeas.%2BSci.%2BTechnol.%26issue%3D10%26author%3DY.%2BDeguchi%26author%3DM.%2BNoda%26author%3DY.%2BFukuda%26author%3DY.%2BIchinose%26author%3DY.%2BEndo%26author%3DM.%2BInada%26title%3DIndustrial%2Bapplications%2Bof%2Btemperature%2Band%2Bspecies%2Bconcentration%2Bmonitoring%2Busing%2Blaser%2Bdiagnostics&doi=10.1002%2F9781119836780.ch8&doiOfLink=10.1088%2F0957-0233%2F13%2F10%2F201&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

9/16/24, 3:50 PM Smart Vision-Based Sensing and Monitoring of Power Plants for a Clean Environment - Intelligent Manufacturing Management Sy...

https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119836780.ch8 5/5


https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://onlinelibrary.wiley.com/developing-world-access
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/

