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ABSTRACT

This thesis is about designing the procedure for analyzing DNA photograph acquired
from Agarose Gel Electrophoresis experiment. Instead of manual calculation, a C++ program is
developed for reduction of molecule calculation steps, provided an easy way to study biology of
the DNA. This project can be extended by adding DNA database management function.

Furthermore, this project may be considered as an interdisplinary between biochemistry
and information engineering called “Bio-informatics”. This work may be a pioneer investigation

on this issues in Thailand.
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51 2.4 dunoulunsnaasslnedt Agarose Gel Electrophoresis (11910 [5])

Y ¥
v v A

A UIDAA DNAL‘TJWT:N c]13]}’381 Restriction Endonuclease m‘%&mmsmwﬂcﬁu DNA ﬁ
Hvunauanseiulaa e Agarose Gel Electrophoresis nsgi Taotason Agarose Gel ﬁﬁmm
Wudufimunzay vead1sazats DNAASIHTIUY Agarose Gel udaidaaunu T DNA o2
Senndaudimdanan deldnafimingauitasuny ifhugaden DNATY Agarose Gel
#1078 Acridine 142w T/ deeluuasdans1laTemn Ethidium Bromide fifouAin DNADg

& '
Soauaedduduuoy DNAFsawsoueaiulddeaila



10
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dmsumsdszuranatuds i Tasldnssuiumsnendinenansais o
v e o y A S 9w
Image restoration (JUNIUMMIYTVUenmesnu Ivimiipunmdeau Us
UANANTZHIN
> o A 9 3| o 9
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2.3.1 BUUI1a049a RGB

1
o

o = add o a1 9 2 ° a
LLUU%TQ@Q?[L{]‘H’JﬁV]ﬂ']ﬁuﬂﬁﬁ']\ic](lﬂl'ﬂuLLUUNTﬂij']u FILVUADITUUY RGB U
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MAGENTA \
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U0 2.5 laezunsuvesd

2.3.2 msstdaamnd RGB laidlumnseduim (Grayscale color conversion)
Y ¥

lumsdszuaananimilmiemsmidnyaziaunio agnielunin daulvgilinegi

MIUTLUIANAVUNINIEANINTD. Grayscale image (Haenndumsuilasdoyanidvous
A 9 A =% = A o o A ° 9 o
az pixel 1mdaiisen@en deoth ldinszuaumsdszuranannduqazi lvamnisam
v Y

Taheuaziinnusiaswngdely

aszurumslumsudasnmdluuuusiassd RGB TUifunmmnsedum (Grayscale)

o 1dTagldauns

g(x,y) = (red x 0.299) + (green x 0.587) + (blue x 0.114) 2.1
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A A 1Y oAl 9 o
1o g(x,y) A9 muwadnyin ldnnmsudaadluawszdum
red 99 ANTLTAVVDINUAIVDY Pixel Y AWMNUUI XY
green 1o A15¥ALYDITITOIV0 Pixel B AWNUI XY

vy
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Y [ Y v
aniwmiinf1Flumsdiuan luaunsiy Aeamanudveauasdaiegn laszunsy

¥04d Kauaasgilf 10 Ruywdawrsasuld (Color perception)
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X

517 2.6 nmwAsuAznAsHIuAsEYIUM U asnElFdun mszdum @uivn [s))

2.3.3 M3USuana e NNANTAVDININ (Brightness and contrast

adjustment)

Y
MIUSUANUTNWUAZANUAUFAYDININ mmma%mamuﬁumﬂﬁ'ﬁqﬁ

o(x,y)= [a e y)]+ b (2.2)
A A o sy ¥
do  o(x,y) An MNHAAWYIN 1A
I(x,) fio mmAuniy
A % o [} [% 1 U
a o dwlsdmsudsuannuaNTaveInIn (Contrast)

b ae duwdsdnSuUSuaInNa19U0ININ (Brightness)
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(-] d
2.3.4 M3nunsalvan (Thresholding)
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@ B(x,y) fin mmHadwin 14

o ' 2 a2
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2.3.5 AIN399A NNV (Median Filter)
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A a -

#INT09ANUDLTFEFIU 138 Median Filter Ao Aansoeanudinasandoyaniedda
Vo a o T [ - v a
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3% 2.8 FFmsAaAINI0IANUDNTETIU H5® Median Filter (Mu1910 [8])
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3N 2.9 nmAoULAT N IHIUNITZIUNT Median Filter yu1a 3x3 (1910 [8])

d
2.3.6 AINTOIMVUMIFHY (Gaussian Filter)
Y d” - a o Y 9/ ~
arnseulszianiiauisoNezesnuuvlszdnivesdinsesldnategtuny Tagh

Qs a @ e I~
Fu1l52ANTU0993NT0WUL 2 NA vzdaumIiiu
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23.7 manvinajinssvesinglumn (Erosion)
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o
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o @ o C4
msiinszuaumsanvaginswesiaglunmamnsounu lddedydnual
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2.3.8 m3vengvaglnssvesinglunin (Dilation)

msvneuagUnssvesiaglunin wie Dilation Safludiunszuiumsilszniana
AAIAIFU3NT 198971 (Morphology) IFuiRsIfUNITUIIUMIARTLNIATINTwe s Tag 1n
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duinnomyanan nszseundiaanasly

310 211 amduntuuazn i lAndeainnsi Edge Detection
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2.3.9 M5MIATIVOUMN (Contour Detection)
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4 ) a 4 o A 1
1891nM3sNAaea Agarose Gel Electrophoresis ioii 114 1umsamsizinnasnaznalu

unao 1l

=

2.4 35019 Least Square

o 9 o 1 = 2 9/

naann ladurisveawoudly DNA Feldnninanos Agarose Gel
9y
Electrophoresis 410 l/Anmssununuialmanaves DNA Tagldszeznnvesuaudn
o I v A 9y d' A v o da 9 '
A Tasmsssnailandu ionduas Wivung oy eraNUFuNHEFUaUIEN I
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TuTnssuiinAoms Least Square FIUNANNIIAIH
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o 4 £
adailendu g(x) eldlseuna £(x) lugdiuuuPolynomial degree m deaz 14
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E=YeX(x)

i=1

E=3] £~ g(x) P

E=Y(g(x - /()

n
E= Z:(a0 +a,x, +azxi2 +...+anx,fi" —f(xi))2 2.9)
i=1

T
A o

A Y ~ A N a v
welddia £ Ndiiqa 15192180001 ay, a, ..., a, Mz au laemsmeywusves

E lumow a, Thifuo

OF 0
I~ =———Z(a0 +ayx, +a,x; sl &0) — f(x)* =0 (2.10)
da, da,
OE g .
‘é‘_= 22(5’0 +ax, +a,%; +o.ta,x) —f(x)x) =0 @11
a; i=1
2ld
n n n n
aOin’ +alz:xi”1 +...+am2xi’+’” = zxijf(xi) (2.12)
i=1 i=1 i=1 i=1

é o 1 ' 1 Y 9 =1
osnnauds lunsiwm a,, a,,...,a, 88 m+1a2 3zdoaliaums m+1auns

Taun

OF O _

_o. 9 _, (2.13)
da,  da,

0,...,
oa,,

a2 l@eumsn ) §u

azn:°+ » = 0 (2.14)
0. %; alzxi +...+am2xi -Zx,.f(xi)
i=1. i=1 i=1 i=1



20
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n n n n
2 2.15
nao+a12xi +a22xi +o.+ amZx,.”’ =Z f(x;) 2.15)
i=1 i=1 i=1 i=1
aumsdug ey 1a
n ) n " n ] n ] . (2 16)
+ + .
aOZx,.’ +a12x,.’ +...+am2xif " =injf(x,.)
i=1 i=1 i=1 i=1
j=123,..,m
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me Z xm+1 ; xm+2 “.Z x2m | n IZ:I: x,'mf(xi) o
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Werei 1dengUi 4.7 o lildua droTalsunsu restdist ¥4 phylip 92 1Anadns

ﬂﬂﬂllﬂl!gﬂ Distance Vector #49115197 4.1

0 | 0.000000 0.159097 0.181945 0.030621 0.170859 0.170859 0.119106 0.133345
0.146646 0.030621

1 | 0.159097 0.000000 0.015949 0.129888 0.045850 0.045850 0.167974 0.068763
0.051564 0.129888

2 | 0.181945 0.015949 0.000000 0.149883 0.041280 0.041280 0.144067 0.060360
0.045850 0.149883

3 ] 0.030621 0.129888 0.149883 0.000000 0.140112 0.192466 0.100518 0.159097
0.119106 0.000000

4 | 0.170859 0.045850 0.041280 0.140112 0.000000 0.033735 0.136084 0.051564
0.037542 0.140112

5 | 0.170859 0.045850 0.041280 0.192466 0.033735 0.000000 0.103740 0.028850
0.037542 0.192466

6 | 0.119106 0.167974 0.144067 0.100518 0.136084 0.103740 0.000000 0.149883
0.119106 0.100518

7 1 0.133345 0.068763 0.060360 0.159097 0.051564 0.028850 0.149883 0.000000
0.010137 0.159097

8 | 0.146646 0.051564 0.045850 0.119106 0.037542 0.037542 0.119106 0.010137
0.000000 0.119106

9 |0.030621 0.129888 0.149883 0.000000 0.140112 0.192466 0.100518 0.159097

0.119106 0.000000
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