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ABSTRACT

Different digital images have occurred from digital cameras and different ways of taking
images. Therefore, methods to improve the quality of these images have been developed. This
paper has presented a method to improve a quality image which is four steps. The first step is to
apply the CLAHE method to improve image quality. Next step, take the histogram images of the
previous step divided into many sections that are determined by the local maxima method. In the
third step, each section is adjusted by the histogram equalization. Finally step, the new histogram is
converted to a new gray-level color image. The experiment results of research show that the
mean absolute luminance error values of images. These values are compared with values the
traditional method. It was found that this method gave better results. Although this method

takes more time to process than the traditional method.
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Fansfilddmsunsuiulpnunmvesnwlyiinmsusndensveedalnunsuuuuasiaue (HE:
Histogram Equalization) [1-7] {u3smaufinuseavsameesnnifieuuanuainsnielunin nenis
U%U%E]igja%ﬁiwLLﬂﬁiJ"UENﬂ’]WSLﬁa?JIQ%u Tagazifumailviddalnunsunszaefuodainane efiaz
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m‘wm%%Lﬁumwwﬁu?{mﬂﬂaasagﬂu‘m ©, L-1) Tagit L 1Juansesuging 33015 HE faelinndile
yhnsuiuusaunmaasnwlinmiinnuendatudedisufunmduadu shldanunsousadiu
wazdeavesnmlddauanduivediiiuneazdeaiig melunin Bnsieinfenisuiulsisa
Tnunsulunuuiiufusdiesls (AHE : Adaptive Histogram Equalization) (8] humedaiildiiieusulss
awiididnvusioutuamitdnuennngegmelunin lnsnsidenuinmiifesnisasuiuss andu
Fethuinaduludfulagldisns HE Tasnsuwdaadudalnunsy udrivhmsnssaneaidoonadig
arlawe MIUsuUTINInTes AHE Suegiumumisesfineaiioglndifes deidves AHE Ao axvhnag
venedaasumumslunmanndulvluiinaiiifneandieiu 3n35nsdeunfindefuisnig AHE
fe33989 CLAHE (Contrast Limited Adaptive Histogram Equalization) [9] {luwmafiafilddmsu
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WnsuTuusnunmueann [11] Lflumﬁﬂ%’uﬂ§q@mmwmadﬂWwﬁmmmiﬁ"amﬁmmLLW nsuTuUss
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M3Uszanua deunfiiu3deves Nakai, K. et al [13] #ildiniausiinis differential gray-levels
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Igvhnisuvaslaaduuy RGB 10u HSV annduthiondiuees H uvhnisusutssaanmingldisms
489 HE Mntuawhmswasndulumaduuy HSV ﬁ"l,éﬁ%'miﬁmmiﬂ%’uﬂgnﬁ’madmdauﬁum H nauly
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U3 (Local maxima) [19, 20] waduiuwsazauuvinisnsgaedalnunsuuuvasiniame uda
Sahdalnunsulmifldudasnduludunm dmsuseassonvosaziuneuazesunelududely

30



Research Article

Journal of Advanced Development in Engineering and Science

Vol. 13 ® No. 38 « September - December 2023

/AU

mAdeilldvmsveasdagSouiieuiud®ns HE  AHE uaw CLAHE usiaydsnisezsimis
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Figure 1 Original Images
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Aanandlty Figure 2(b) waz Figure 3
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Figure 2 Contrast Limited Adaptive Histogram Equalization
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Figure 4 Local Maxima Method of region of interest
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Figure 6 Local Region Image splitting by Local Maxima
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Figure 7 Histogram equalization
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Adjusting Contrast Image by HE
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Adjusting Contrast Image convert New color
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Image

v

Figure 8 Adjusting Contrast Image by HE
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(10)

Fuatiy lumanduiudenidAunnuansinnmaadnsimanuiananunidleieufiunmduati

dusumsnaans Tevhn1swSeudieuiudsns HE [1-7] AHE [8] CLAHE [9] waz33nnsidiaue
ileFpuiiounmwadniia 4 38015 f Table 3

970 Table 1 dlotU3euifisudn AMBE vewia 4 33 wuindinsiinaueiimtosniaia 3 33015
dlevhnsmaaesiunin Mountain continent pout seeds Aerial01 zeldaflower Way giraffe uniiu
AW Tiffany uag Aerial02 33015909 CLAHE fafosniniiviinismaassdsazldesuianmniiviili
159003 Teillea AMBE feenin CLAHE ludqudnly

drnsunmsilieuiisuanurudanaslndifssiuninauatunuansly Table 3 WUl MBS
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, x — min (x)
- ~ max(x) — min (x) 12
Tnofl x' Ao Arfignusuliioglutag 0-1 uas x Ao naudeyaidslinumsuiuris
Table 1 Comparative results of AMBE of HE AHE CLAHE and proposed

Image HE AHE CLAHE Propose
Mountain 0.198624 0.187163 0.039086 0.021771
continent 0.965407 0.963439 0.291054 0.205332

pout 0.219318 0.222796 0.081514 0.017427

Tiffany 1 0.991361 0.347084 0.456285

seeds 0.259864 0.299099 0.03666 0.021548
Aerial01 0.132556 0.137433 0.114622 0.064384
Aerial02 0.622692 0.625179 0.267068 0.346886

zelda 0.845364 0.848681 0.346453 0.18288

flower 0.035002 0.040113 0.005112 0.001436

giraffe 0.159661 0.168523 0.052255 0

Table 2 Comparison of the processing time of HE AHE CLAHE and proposed (millisecond)

Image HE AHE CLAHE Propose
Mountain 0.00041 0.11002 0.00296 6.19048
continent 0.00013 0.01955 0.00308 1.29687

pout 0.00014 0.01582 0.00405 1.68744

Tiffany 0.00041 0.08004 0.00096 9.23913

seeds 0.00048 0.08019 0.00125 2.85263
Aerial01 0.00015 0.02682 0.00416 2.25226
Aerial02 0.00032 0.08422 0.00104 9.87339

zelda 0.00016 0.01702 0.00305 2.16608

flower 0.00074 0.07557 0.00103 8.39655

giraffe 0.00016 0.04416 0.00391 1.85644

911 Table 2 azuitulddaiunmsuszananaves HE AHE CLAHE uazdSnisiidnaueazgninesn

wegluzlreainn Jalimheluiiadiund mﬂmswwudﬁ%'maﬁﬁ’lLauaiumuﬁ%’aﬁaﬂ%naﬂums

Uiumamawmﬂmwmﬁmi 1neiiisns HE m‘*ﬁL’JﬁﬂUﬂ’ﬁﬂiuﬁJ’JﬁNa‘uﬁ]EJ‘V]ﬁﬁ] LN@VIWﬂ’]iW@ﬁ@QﬂUﬂ’]W
imuamwmmwmm 10 AW L'LJEN‘U’Wﬂ’Jﬁﬂ’]i‘WLﬂLﬁu@%u@]’t‘JULﬁJWUﬂWWﬁ]vﬂﬂu’]vLUUiUUSQWJEJ'Jﬁ N3
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Bnsieddinalumsuszananares CLAHE saufunanlulsssianaes HE Swilldinanmnndiis
115 CLAHE egtiee 2 i1

910 Table 4 aziiildindalnunsuvesnmavatuinguddilugnszaeegmesnuunile eas
diuhngudvesnmanlngiadilndifestuinm weamilluiunsusuusadeisnig CLAHE was
FBnsvesniddeiinaus awhlinadnsiliain CLAHE findn dm3u Table 5 aziiulsingalnunsy
voanmduatulinguddnlvgnsrasegasaitoufnansuesdrduasaw (0-255) leamilluriu
mMsUfulsafuynBnsivhinmmeaeenuimadnsiildvesiinsvesmiddeiitiausasinimnis

970 Figure 9 9zdanalddnnsnfinansan AMBE va93in1svhnsvnassdnediu ausaagulan
Fns HE way AHE Tdnwarveadunswiidewiviuieuynam dudunsmivesismsiiiausdiu
IngjaziiAdesndmnisnis enviuam Tiffany waz Aerial02
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Table 3 The original images and the result images of all methods (HE, AHE, CLAHE and Propose)

Image Propose

T

Original HE AHE CLAHE

Mountain

continent

pout

Tiffany

seeds

Aerial01

Aerial02

zelda

flower

giraffe
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Table 4 Histogram of Tiffanyand Aerial02

Image Original CLAHE Propose

o o ogrem

Tiffany -

Aerial02

AMBE

Figure 9 AMBE graph of HE CLAHE AHE and propose method
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Table 5 Histogram of Mountain, pout, seeds and giraffe

Tatogran p—

Image Original HE AHE CLAHE Propose

Mountain

pout

seeds

giraffe
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