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Abstract

Thai murals are commonly written in powder paints and have many details, it takes a
long time to write. In writing the mural painting, the writer must have knowledge since
preparing the background. The layout of the image to suit each space by sketching the paper
on the sheet. Zooming in on the actual wall and the binding of the paintings to be beautiful.
Ancient paintings are high value and are rare for antique collectors. On the other hand, some
people who are selfish by bringing modern colors that are easily available today to dye to
deceive and sell to consumers. Therefore bought the writing for an artificially inflated price
when it is resold, it cannot be sold causing a lot of damage.

My team saw the importance of these issues. Therefore created this research project
to be a tool in consideration of antique collectors including the value of national heritage
history and to inspect the ancient murals for proper maintenance by the camera with out IR

filler and processed with matlab program.
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1. @ewe (Color Filter Array, CFA)
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3. Optical Low Pass Filter (OLPF)

o
Y

[~ a e‘d‘ ) v d‘ 1 d‘d d‘ dya 1 YY) d‘
Juilawmesniimthinsesdiuvesniniilianudgeesn OLPF UAndtaguuiisuniniive
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Al 2.9 Usingnisal aliasing
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4. lulpsiaudeztsd (Microlens array)
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Segmentation LﬁummﬂﬁamﬂamwaaﬂL‘flua"msiaa6‘] Pudazaruaziinunsenuly udag
1 I g A (- a . < A o v 1 j2
davluiungonvasuiuingieglunm Segmentation aztasaileingifaanis gnudeants
auysol naansinlaainn1s Segmentation azluiinanudnsalutunounisliasigiainee
ADUNILADS

A3 Seementation AMNIUSEAUAN

- TURBUNIS Segmentation NMWNIaNg zefeviisludeinuanURNugIUYBIAIALLTY TuAD
- auldseiewaranuduidafenfunsaninumiounu mmiai&imﬁawzgﬂﬁmu@é’w
d‘ 1 -y a W 1 v 1
N5asuLUas989iuRTUlAYIAIAUTY LUU VDU
- dwenunleuturzuislayasendudiuglneudazdiuaziinasinisinanumiioudui
ANUATU

Region based seementation
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F1881995n15 Region oriented image segmentation
1. Region Growing

2. Region Splitting and Merging

m‘wﬁ 2.11 Connected Pixels

Al 2.12 Pixel P and its neighbors

A 2.13 Region Growing Algorithm
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1. naes1egU Canon eos 5d mark2 7111101 IR filter van
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WuUARUlUTI
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ee
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9. NIYAY
10. Wawmas UV Pass / Visible Pass / IR Pass

s

11. uwaauasUsedvg (Halogen / UV lamp / VIS lamp(2 a249))
12. vdandes
13. vdslal

14. Lﬂ%ﬂ Spectrophotometer éﬁa Ocean Optics q'u USB4000

o 1935n15IULUULBNEITHALLUUNAADY
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e Aufayannnnisnnaes
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o hddulusn Aorasan Aundiu wiuaud wahuanelendes Canon eos 5d

mark2 711 IR Filter pon
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® 11AMMNa1891NNAaBY Canon eos 5d mark2 7111 IR filteraon WINIWEAINE 11

TUswnsy Matlab wilawansnatdunindausiv

o laA1Anus1edannnisiasieisnslusknsy Matlab

A5N15NNaBg

1. mmegrediulunadmiuldungsnuinsnssusndilng

a

A9 3.1 fregearuluTalnuEung AWM 3.2 fregedruluT il nuEiTe,

9

2. Anwdlutagiuiiiiuuy waswindssnssurnidlddoslssssuyingesnm

3. wissunszaulaginuazdnnseawliilaawn 2 aa 2 47

1%
Y

4. ymnswseudvieou Aeslunisneassidanlddereasan wavdundu) Idanulnalfesiudn
g duesgmemuunsgawsiinpieliuiunseaunldddmsuldingsnuinnss

tntislne

Al 3.3 fhegnd Earth Pigment, Acrylic tag Oil
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5. wisgnaunsalanenn lagldndas Canon eos 5d mark2 7111 IR Filter aan lnedaldngas
e 7N Pixel 9z8 Spectral Data W3ualmes UV Pass / Visible Pass / IR Pass laglunns
angazdinsldfamesiunneeiu 3 4ia (UV Pass / Visible Pass / IR Pass) Lazlniiuansng

fiu 3 4iin (Halogen / UV lamp / VIS lamp) ogldinailaTP

A9 3.4 Walmasee A9 3.5 Ilaiinengg

6. Ivanlusunsu EOS Utility aslupeuiimesifioleunanisatenimiundesiinseuly iiods

YAAFID1IAINAINUTLNTY

9

Al 3.6 TUsunsu EOS Utility Al 3.7 gunsalmsanenn

TAgMRUAAINITANEAIN AIL

Methods Lighting Filter Profile
VIS Halogen VIS Camera
IR Halogen IR WB
UVR UV lamp + VIS lamp uv WB

AN 3.1 AMUUAAINISANEATN
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7. @eulusunsy Matlab Wieidenuns Channel uazgAINsazsiouvaILAwingg Iazsiousio
UV, IR uag Visible light sl lnewaila Over lab oS uisuaNLLANAIIYeINTg
avviounamasdunazUsznn lnsvhnmstousiuiufias 2 methods Tnsusaza nazyinnis
Fourii 4 35 (plus, minus, multiply, divide)

8. wdsndilgnmainda7. wdnhnmuniaand Tnen1si@eulusunsy Matlab e

atuaywisnImaaes
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NAN1IIVNAADILALDAUIIUNANITNAADY

NANIINAADILALDAUIIENANITNAADY

o

an

9

819NINUA 27 ANUIUIMIINITNAADIABES Visible

ANAUBANGAIIVDIE NULaY 17

Earth Pigment | Earth Pigment Acrylic
way Acrylic wag Oil waz Oil
0.297519 0.408038 0.467374

d Oil ddr19andviindu

ANANBANAIIVDIE KUY 20

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil waz Oil
0.757574 0.714695 0.664004
allarnusineiy

ANAUBANGAIVDSE UL 21

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil waz Oil
0.540986 0.485884 0.424858
dllaulnalAeenu

ANAUBANGAIVDIE KUY 24

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil waz Oil
0.853961 0.790404 0.729363
dfaruenenu

AND 4.1 FHIDE19NUA 27 FNUINVINNNTNAABINILLED Visible
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an

%

1

ENINUA 27 ANUINIMIINITNARDILES Visible

ANAULANGIVDIE NULaY 25

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.815971 0.799658 0.754345
AiAuAnenuY

ANAUBANAIVDIE UL 28

Earth Pigment | Earth Pigment Acrylic
wae Acrylic wag Oil wag Oil
0.49041 0.424982 0.315678
dlanulndiheanu

ANAIULANGIVDIE NNy 37

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.349983 0.327569 0.277663
dlarnulndiAeenu

ANAULANAIVDNE NueLaY 41

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil iaz Oil
0.525659 0.472726 0.421978
dlaulndlAeanu

20

AN 4.2 AF0819N9UUA 27 FNUIUITININITNAaBIAIELEY Visible (78)




NAINNISYBUNUNUYBININ

UV gaunuuuumultiply nu IR

17

20

21

24

28

37

41

m
Q
=

Acrylic

Qil

ANAULANAIVDIE NULaY 25

Earth Pigment | Earth Pigment Acrylic
way Acrylic wag Oil iaz Oil
0.065066 0.11308 0.16962

ddanulndeesnuunlgisiuenlyla

Al 4.3 LV Fausfusuu Multiply fu IR
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ANAUBANAIVDSE NNy 17

Earth Pigment | Earth Pigment Acrylic
wag Acrylic waz Oil wag Oil
0.230785 0.268879 0.287365

ddanulndfgenuunlglstnenlala

ANAULANGIVDIE NNELaY 20

Earth Pigment | Earth Pigment Acrylic
waz Acrylic wag Oil wag Oil
0.445916 0.518059 0.597022

Oil FAUWANAIAINFIU

ANAIUBLANAINVDEE KA 28

Earth Pigment | Earth Pigment Acrylic
wag Acrylic waz Oil wag Oil
0.302533 0.3607 0.442189

Tduen Acrylic waz Oil

NN 4.4 UV Fouruuy Plus v IR
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Visible channel red #aunuuuuminus nvu IR

Oil

()

ANAULANGNVDIE NNLaY 17

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.104594 0.090869 0.111741
aflaulndiAesiunnnldadiuenlaily
21
ANAULANFIVDIE BuNELaY 20
24 Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil waz Oil
0.302773 0.305812 0.333137
8 an3 3 Bin uanenenu

ATAULANFATSVDIE BuNBLaY 28
Earth Pigment | Earth Pigment Acrylic
37 way Acrylic wag Oil way Oil
0.233481 0.175326 0.044481
dfianulndieaiunnnldisiuenlaild
41
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=
>
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A7 4.5 VIS (Red) Fousiuwuy Minus fU IR
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ANAIULANAIVDIE NELaY 21

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.219568 0.177631 0.114374

Adanulndmeenuunldisidnenlla

ANAIUBANAIVDEE VUL 24

Earth Pigment | Earth Pigment Acrylic
wag Acrylic waz Oil wag Oil
0.516156 0.465088 0.368318

dne 3 ¥ia wanE19NU

ANANUBANANSVDEE NUELaY 25

Earth Pigment | Earth Pigment Acrylic
way Acrylic wag Oil waz Oil
0.461724 0.428028 0.332894

Earth Pigment fiAuuans19aIndau

Al 4.6 VIS (Red) Fousfuwuu Multiply fu IR
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ANAULANGNVDIE NNELaY 37

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.336981 0.321592 0.259923

Earth Pigment fAuuans19aIndau

ANAIUBANAINVDEE NULaY 41

Earth Pigment | Earth Pigment Acrylic
wag Acrylic waz Oil wag Oil
0.519168 0.513987 0.461828

Earth Pigment fAuuAn#193INE0Y

AW 4.7 VIS (Red) Fousiunuy Plus /U IR
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ANAULANANVDNE LAY 21

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.375756 0.330683 0.220763

Earth Pigment fAuuans19aIndau

ANAUBANAISVDEE LAY 24

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil wag Oil
0.682797 0.591765 0.462651

Earth Pigment JA21uLANA199InEU

ANAIUBANAIIVDEE NULAY 25

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil wag Oil
0.758761 0.723731 0.646203

Earth Pigment fA21uuANs1991nE0Y

ANAULANAIVDIE NUBLAY 28

Earth Pigment | Earth Pigment Acrylic
wae Acrylic wag Oil wag Oil
0.422752 0.339229 0.214301

Acrylic wag Oil wanan Earth pigment
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A 4.8 VIS (Red) Fausiunuu Minus fu UV




ANAUBANGAIIVDIE UL 24

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil waz Oil
0.181598 0.186247 0.208987

Adanulndireesnuunigistvenlale

AT 4.9 VIS (Red) Fousiunuu Multiply fu UV
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ANAURANAIVDIE LAY 21

Earth Pigment | Earth Pigment Acrylic
wae Acrylic wag Oil wag Oil
0.388538 0.354533 0.33757

N9 3 ¥ia wanF19Ny

ATAIULANAIIVDIE NUIBLaY 28

Earth Pigment | Earth Pigment Acrylic
wag Acrylic waz Oil waz Oil
0.312709 0.286112 0.225212

wen Earth Pigment wag Acrylic

ANAULANANVDIE NELaY 41

Earth Pigment | Earth Pigment Acrylic
wae Acrylic wag Oil wag Oil
0.381477 0.405485 0.402984

0il HAuwANA19INFDU

AT 4.10 VIS (Red) Fousiunuu Plus fu UV
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Visible channel green #aunuuuudivide nu IR
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Earth Acrylic Oil
! . . .
” . . .
; . . .
ANAUBANGAIIVDIE KUY 28
24 Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.114977 0.113906 0.0968
25 S Y [ Qladdy M v
Adanulndifeenuunlgistunenlale

A7 4.11 VIS (Green) 4ousiuluu Divide fu IR
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Visible channel green gaunuuuuminus Av IR
oil

17

20

21

24

ANAITUBLANAIIVDEE NULAY 28

25

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.261428 0.21391 0.073331
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adA Y o L vad Ag M Y
dtanulndiresnuunlaistduenlyla

w
~

H
-

m
Y
=3
>
o
<
=

A 4.12 VIS (Green) dousiuluu Minus U IR

30




Visible channel green #faunuuuumultiply Au IR

Qil

17

20

ANAUBANAIVDIE NUBLaY 24

Earth Pigment | Earth Pigment Acrylic
21 waz Acrylic waz Oil uaz Oil
0.338331 0.311928 0.236198

Earth Pigment fA21uuANGA199INEDY

m
Q
=

ANAUBANAIVDIE KUY 25

- Earth Pigment | Earth Pigment Acrylic
ez Acrylic wag Oil wag Oil
0.340394 0.324486 0.250495

37 Earth Pigment fiavsuansneaindsu

41

Acrylic

AN 4.13 VIS (Green) ousiuuuu Multiply fu IR

31



Visible channel green #iaunuuuuplus nu IR

Earth Oil

-
N

N
o

)

® ©
presrs

e

®
vfgm P

w
~
A
o L B >
S da 3 :
BN A
SRR |
oy S f 2 e
&8 % i

®

®

Acrylic

E. AP

ANAUBANAISVDNE LAY 21

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil wag Oil
0.357164 0.336907 0.299912

Earth Pigment fiAuuAns193Indau

ANAURANAIIVDNE hNBLaY 24

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil wag Oil
0.603245 0.611828 0.577218

Earth Pigment fA2uuANG199INEDY

ANAUBANAIVDIE NUELAY 25

Earth Pigment | Earth Pigment Acrylic
wae Acrylic wag Oil wae Oil
0.605158 0.629919 0.600556

dne 3 viia wanF1eNu

ATAUBANGAIIVDIE KUY 28

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.466718 0.486276 0.474537

N9 3 viia wanF1eNu

ANAUBANAIVDNE LAY 41

Earth Pigment | Earth Pigment Acrylic
wag Acrylic wag Oil wae Oil
0.495553 0.493904 0.445723

dne 3 viia wanF1eNu

M9 4.14 VIS (Green) Fausiuluu Plus fu IR

32




Acrylic

Oil

Visible channel green gaunuuuuminus Ay UV

ANAULANAIVDE NNELaY 21

Earth Pigment | Earth Pigment Acrylic
wag Acrylic wag Oil waz Oil
0.154344 0.132693 0.071572

duanulndifeesnuunlglstnenlala

ANAUBANAIVDIE NULaY 24

Earth Pigment | Earth Pigment Acrylic
wag Acrylic waz Oil wag Oil
0.36484 0.3137 0.192959

Adanulndfgenuunlglistnenlula

ANAULANGIVDIE NULaY 28

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil iaz Oil
0.474586 0.433082 0.326055

Earth Pigment fiAuuane193INdau

ANAUBANGAIVDIE UL 41

Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil waz Oil
0.358765 0.38731 0.388963

Ane 3 ¥la wANE9NY

AT .15 VIS (Green) Fausiuluu Minus fu UV

33




Visible channel green #iaunuuuuplus Ay UV

17

20

24

25

37

m
Q
-

Acrylic

Oil

ANAULANAIVDE NNELaY 21

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil wag Oil
0.252955 0.23631 0.235431

duanulndifeesnuunlglstnenlala

ANAUBANAIIVDIE KUY 28

Earth Pigment | Earth Pigment Acrylic
wag Acrylic waz Oil wag Oil
0.335727 0.330678 0.27901

Earth Pigment fA2uuANs199INE0Y

ANAULANAIVDNE NueLaY 41

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil wag Oil
0.369317 0.310731 0.219755

Earth Pigment fiAuuane193INdau

AN 4.16 VIS (Green) Fousiuiuu Plus fiu UV

34




Visible channel blue gaunuuvuudivide nu IR

®

w
~

E=N
=

Earth Acrylic Oil
! - . .
” - . .
) . . .
24
ATAUBANGAIIVDIE KUY 28
Earth Pigment | Earth Pigment Acrylic
25 waz Acrylic waz Oil uaz Oil
0.095553 0.090715 0.062916
. . . ddanulndineesnuunigistnenlale

AW 4.17 VIS (Blue) Fousiunuu Divide ffu IR

35



Visible channel blue #aunuuuuminus nu IR

Earth

Oil

ANAIULANGIIVDIE NULaY 20

17 Earth Pigment | Earth Pigment Acrylic
waz Acrylic waz Oil wag Oil
0.243176 0.23335 0.19631

ddanulndifeesnuunlglstnenlala

ANAULANAIVDNE UL 21

Earth Pigment | Earth Pigment Acrylic
wae Acrylic wag Oil way Oil
24 0.192272 0.151518 0.088558

danulnameenuunlddsinenlaila

ANAITUBANAIVDEE NULaY 25

Earth Pigment | Earth Pigment Acrylic
way Acrylic waz Oil wag Oil
0.280188 0.222524 0.159644

w
~

>
2]
<
5

ad Y o L vad Ag M Y
dtanulndiresnuunlaisduenlyla

ANAUBANAINIVDEE NUELAY 28

Earth Pigment | Earth Pigment Acrylic

41
way Acrylic wag Oil waz Oil
0.22039 0.153882 0.0864

ddanulndimeenuunlddsinenlala

A7 4.18 VIS (Blue) Fousiunuu Minus U IR

36



Visible channel blue #aunuuuuplus Av IR

@

21

24

37

m
Q
=

Acrylic

Oil

ANAUBANAISVDEE Ny 17

Earth Pigment | Earth Pigment Acrylic
way Acrylic wag Oil wag Oil
0.232273 0.273586 0.284025

ddanulnameenuunlddsinenldla

ANANULANGAIVDIE NULaY 20

Earth Pigment | Earth Pigment Acrylic
wag Acrylic wag Oil az Oil
0.399232 0.448636 0.46639

Oil AANLANAIAINT DU

ANAUBANAIVDIE KUY 25

Earth Pigment | Earth Pigment Acrylic
wag Acrylic waz Oil wag Oil
0.40663 0.433427 0.417846

dne 3 viia wanF1eNu

ANAULANAIIVDIE KUY 28

Earth Pigment | Earth Pigment Acrylic
wae Acrylic wae Oil way Oil
0.366202 0.390196 0.381972

a9 3 wla wANA9NY

ANAUBANAIVDSE NUELaY 41

Earth Pigment | Earth Pigment Acrylic
way Acrylic wag Oil wae Oil
0.411884 0.423454 0.397577

Earth Pigment fiA2uuANG199INEdY

AT 4.19 VIS (Blue) Fousiuwuu Plus fu IR

37




Visible channel blue faunuuuuminus nu UV
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