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ABSTRACT

Data communications is very important in communication system and has been developed in
order to get a betier service. To transmit data from one terminal to another, digital system is adopted;
for example, to communicate between two computers, to get information from the Internet, and so on.
The advantage of digital system is that the received error bits can be recovered at the receiving end;
hence, the effect of the noise in the system is cancelled. This is not achieved in the analog system. The

-.———amount-of-the digital information-is-used to define the transmission-bandwidthy that is;if-the bit rate-is——
high, the required transmission bandwidth becomes larger, To reduce the transmission bandwidth
while keeping the complete information sent, some techniques have to be applied. Data compression
is one of the techniques used.

The simulation of data compression using Huffman algorithm is studicd in this project. The
computer program is written by using MATLAB and the result of the program is displayed in the

form of GUI {Graphic User Interface), The information available in GUI includes the number symbols

per compression, to be compressed data or file, dictionary and its length, and code rate. Also, in the

project, the clliciency of the compiession and other important parameiers are plotted and explained.

-~~~ -~ . From the study, it is found that the written computer program-can perform-the data-

compression using Huffman algorithm. The code rate and efficiency of the compression for different
types of data are achieved. If the number of symbols per compression is increased, the code rate is
reduced and close to the entropy; that is, the efficiency approaches 1. However, there is one drawback
of using large number of symbols per compression; that is, as the number of symbols per compression

increases, the size of the dictionary becomes larger and can cause larger transmission bandwidth in

) sending the dictionary
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wasawawhvzdlulumsdideyavewrazyadoadinuni 1 wrue
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dge  plx,) uJuﬂamm%vﬁ‘lum:mmnms * (self-mformanon)

~I(x,) dhalSinmahams x,

b Wlugmvesaenmadiy
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wilwvenlsinavnas  I(x,) dusziusgiuguvesaonmanuild fedr biluduviidy 2
T = 1 Y 1 3 1 o = 1

wiwveslSunadnandy da bin udd 5 ludwiity e wilsvenFinaings fe
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Ay 3 gi o ar 1 1Y ¢ = é’ 1 T 3/
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dHnnramsridrnninfaveangmsaidinaaelindugui—Ro—hildvnmsoslstni—
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sapaliiiuifSinanasvesngmssl 2 Sean ldFudundedleadunioifaniouiy

Yy ¥ v - e - — ar- ey
awsodnnunswinidlaenss  fellmgmsaieansdesiguantidanuiudasznniugs
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msiienueninsilf]

=y 1 Ci 1 2 £ . T
Tavdndndreznmudafinainashlédnnumdedniadeoyamaslavsmmnnh

= 1 ol ) P = 1 P d‘.y S 1 =
YSnminmsvsangmssiiuennindu #alsnainasmdoll Sond1 eulndil (entropy)

M M
1
H(X)= Zpkf(xk)=“‘zpk log, — (2.4)
k=1 k=1 Py
wirovoneuInsililu  Dadedadaual (bivsymbol)
auautifvesou Tnsilihauledaiie
0< H{(X)<log, M (2.5)
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wiouanzdydnuel  divsaunasiuiladnmsh idiuiadydoeaiily  r dydnueide
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Y1017 (information rate) INIAY
R, =rH(X) (2.6)
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Yoddeyq1as (Channel) [2, 4-6]
‘ 1 w - ! A e
| ﬂfﬂx‘lﬁiyrg‘lméﬂﬁﬁ (channel Y159 transmission channel) Lﬂuqﬂnmfammmﬁmms

aF = LA . ¥ o LT I_.o.- . A
wlnsdgguduniiludyanauemiyaniedonarslumnhdwinasviounastuilalii

e Tavdnfudrdyanadunauasdygnoseninneelizideidmualinewds  odn'ls

o et o = 1 A 3 o ° 9 4 9 [l o 3
ARl dganaduyadndmioiu Avehlvdygeeviwncenunldvaweds daky

b 4
o 1 oF ar U QQA &F
f mﬂmﬁiytmmm 2} ‘Hmﬁmmmuuﬁ%%ﬂuaﬂymzmmﬂssmu IINNTNAN ﬁfyf\gflﬂl!ﬂ—‘lﬁﬂﬂﬂ%‘zi—

& @ A 1 1 o P
lﬂﬂﬁ}uvlﬂuu"lluﬂUﬂUﬂﬁyfmiﬂuWﬂuUUﬂNﬂu‘lﬂ HURD °’ﬂgclul.m‘Uﬂ’mei!“LﬂumJim

iou'ly u.n:ﬂwgmmﬂuﬂ‘lumimﬂﬂumﬁ;ytummmuwuau"lummﬁmmm lunsaldynnm

Buwaunsdayananeviwaiiudaonaunnbiseiles  Seah  Yesdgyamuuyhideies
. Y o oy ] A o ~l 1 1 Y] 1 A&
(discrete  channel) taymdgananiluuundeiios  fezfond)  FoidygIMUaDIID

QI 1 A of ﬂ" arey =
(continuous  channel)  unzilguauiAnodivilwesgeadygia WuAie  amautiEnuLi]

1 [-] . A = o i 3 J r al
MiNAMWET (with memory) Fanwipils manavsidggnouemyainaiusziusudyanu

W ar

= 3 | = ﬂg 1 g [} 1) o
ﬂuwmnamunuﬁmmmﬁmﬂﬂmﬂﬂuﬂﬂmuﬁ'w uazuw‘luﬁﬁmummm (memoryless) 19

Y oy

1 »
= ooy = @

ﬁiyfymmmum'nmﬂﬂuum’mmuﬁ]3ﬂuuaun‘uﬁmmmﬂuummamuummu !.L’ﬁ“‘ﬂﬂllﬂmﬁi.mﬂﬂﬂ

o

EIEJ’NHH\‘I uuﬂﬂEl ﬂmﬁnmmﬂummumi fio ‘BmﬂqjﬂpnmUﬂ'smmﬂmﬂuuuumqau"hm

Wdeadaaunuaasuniuaziugosdyananuulideiiods  wiondedn  DMC
(discrete memolyless channel)

de liveRnsaumdiutdadygraiiigpuendedn M ooy {x,x,,..%, }
e v Wdngauewiadilgwuuendady N gl {5, 0,7, duussresdayaiulay
widsumnanninadiu ply, |x,) dufennmhesdufidyaaenivady y, donswh
b4 “ p i I e ] w yj

%, Wubunavessesdayanuuds nlewiiy PX =y, | X =x,)

A 3 A 9 = or Al 1 1 o w d )
_unRewslashlamnn —mszaziuieldnantwsidyapaihiiviasanusniunegsa. -

= o [ or Y e w 4 11 ar o
TasnAudanmssuanimnihesiudyana X udasdydnusindidreedoonu #

Winsw pls,)=P(X =x,) dmiv x fogluan (5,25, ) Hensuaruniney

L assdlsusueen - X dolhdygramaenivevestesdyana Wudulnsuaen ¥ lag -

wldndnmsvesmsnszneanuisaduuuuiniduens  (marginal  distribution  probability)
3
samo Ui
ply,)=Pl=y,)

M

=Y Pr=y,1X =x)P(x =x) @)

1 =1
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¥ T
wanoniansafsgnimanszorwanueiui (joint probability distribution) VeaRIils

¥
suaey X uaz ¥ sollil

p(x}ly,-)=P(X=x.-,Y=y,-)
=Plr=y, | X=x)P(Xx=x) (2.8)

= ply; | )plx,)

917915330 (Mutual information)[2, 4]

A - I a A o M o a ¢ a
'V]H'Iuﬂ'lhlﬂuﬂﬂ\i‘]fﬂﬁﬁiymu']m clf\']ﬂqjiy'lﬂl X ﬂﬂﬁiymTﬂlﬂL‘l]T‘ifﬂﬁﬁﬂJing (Y4}

at

L | Qs -:; 1 r A 1:; Y A

dyanm ¥ Aedygnafiesndesdygnn dedyona ¥ fldunnmsaoundases

o H L] s A o 1 1

dyenm X wonmssunauninsesdagio Faludyonn X awisomany liuduey
v

1ATae1 01 Inssl dail

H(X)= ip(x,- )Iogb[;&—i—)} 2.9)

i=1

{ & 1
Taoitoznlfownlasdumives H(X) Tt

i=l

H(x)= gp(x,-)logb(ﬁ]ip(yj %)

o
Sy

M=

Py, 1%, )p(x")logb[ p(le )J

i
<L
b,
T

.
M=

.I_L
-,
X

plx., )logb[ p(lx,- )]

[

1l ‘
M= |
M= |

p\x;, y; Jlog,| —— (2.10)
o Do 1

e,
1l

1

[}

I QI A =y g L% r 1 4 of ar ar
ao lTanifaiudunnu linivowves X ilielASudyae Y=y, Tagmmiy

L [] AI 1 1 Qr A T s d‘
Tasuimaiin uazdeshidudinasdygae ¥ Fadfedrasvesdygiu X fignsuNI

Tasvosdyagnn  madounasyeswnrwlimiveuvesdyenn X dleSoutuneudioy



12

Wiudyga ¥ TavhszFunnmsmaneuInsilvosiususuaon X udaniinsiudh

¥
o~

wliusunon ¥ =y, uds 1Aded

Hi{X Y =
hY T

{ s A | & 4 o
dumsilssiisnnlavumladlililoannd  y, maeesiu H(H|Y=y,) &

wlsusuaouiitiduiiu  H(X|Y =y,), H(X|Y = »,), ., H(X|Y = yy)  annsofesdy
amisdiunim (), 20, ) o) Seemnianinimavewalsuiueoy ¥ 14

=}
flo

H{X|Y)= ZH(XlY v, )ply;)

N M 1
- Lyl 2.12)

1 r L3 r ﬂl ol ar l:i
H(x|Y) fio anuhimhsuvesdygnn X wdmndldsudyana ¥ finneonves
BN Y10

H(x) fo anuliinivouvesdyann X fiuvasiudla

dovivsanwdys #(X|Y) wfivnadenn HX) mazhldfuinmanonm

E 4 T ]
aviuanm liuiuauves X wiwnd @S udnasmiunntosdygianzonns  SaSund

U133 {mutuai information #30 transinformation) TUAUNINY

I(Xx;¥)=H(X)-H(X|Y) (2.13)

NNFUATN (2.12) uag (2.13) w2 ldn

Hx;Y)= iip(x,,yj)logb[p(l )]_ifp(x;,yj)logb[ﬁ]

j=1 i=1
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p(x,-, Y; )logb (IJ(;'(—J!;;J] 2.14)

Mz

-3

J=1i

qmnw‘"maminrmémn]
gaeiaten 1 1(X;Y) = I(¥; X)

1 @ [ & 1 t
fin dnmaiwdesaumnas Wufe 7(X;Y) Aeailuesdiszaeuniuhiiniveuves

Fyaadudmdmnnlafusnmimeduesnvesosdyane  waz  1(Y;X)  deuilu

oanUszaouay iU Ay anaid uesnillo s Avsddgana it 1aTo N yg

aray g "y ar ar o 1 oA o
qmt‘m"umaumﬁu‘ﬁ‘nmﬂiumﬂ'J"mmﬂstﬂulluunmau%mthﬂ

(xn}’;) P()’j’xf)

plx)  ply) 219

ey luaumsinassn Tavadudrduveananinlmioz 14

D (¢ 9T ) ) (x,,y,)logb[ Ev( ;)_J_

=I(Y; X) : (2.16)

quandaded 2 7(X;¥)=0 e _
fodnasiw  I(X;Y)  fnunanhwioiiiugudiane  Taverdunquivesnnu
fa

¥
sty &afl

(13, 222

= —(—rp ) (2.17)

wdrvzii llunuasluaumsvesinmasan og'ld

I(X;Y)=ZN:ip(x,-,yj)logb[ p(x,-,yj) ] (2.18)

P(xi )P Y;
Feaqalldan
Ix;Y)z0unz I(X;Y)=0 (2.19)



1) A [] ar ' . .
dfidadie plx,»,)=plx)ply,) dmivyedwes i waz j Ade laifimsidte
¥ 1
sty Weannms lasuuazRnsandygnaduesnvastesduyana uazee iy

ammsmudwnndgaamsddhuazmediseniinuniudase lumaada

Qs 3f

Auentindon 3

y)=HEF)-H(Y| X)= H(X)-H(X]|Y) (.20

vein ld s nnsofissAnean ludwvesou Instlvesduyaamaeen ¥
3
aal I(x; V)= H(Y)-H(Y | X) Tavezinsan 1(X;0)=0()-H(X|Y) fu
Auautiaded 1 vesasia

LA, 3

GLIGE] ‘llﬂ‘ﬁ 4
(x;7)=H(X)+H{Y)-H(X,7) (2.21)

—— —ammssavestesdyaiinnuduiuiiueu Insilswsenhadygradh —x—uas——
o P
doygnmeen ¥ lagh

H(X,Y)= iip(x.-,y; )logb(;(;%ﬂ (2.22)

J=1 0=t

ANHYPUBAYBIT YR [2, 4-6]
e

a/

= o o o o o L)
gowoune X nlgduuuina uazdygronomiya ¥ lsiluny

LTI 7

Foadayay Il

o q o ar 1

Sadaouin  Taosesdyanadanmhenihuvesmanfouvesdyan oy ply, |x,)

g 1 ar & & At t o Iy v “ a 1 1
wiinnuguosgesdygin fle € Gaaumdulinadnaaaiogiganmunsndasi

[ o 4 da o ’ 1 1 = o o
 geadganald nfedlumsmimqegavesinmsia sldfivsandell

e 1{x;Y) nansidiilu

I(X;Y)= g-z::p(x“yj)logb(i(pz(!}%)} (2.23)



gunsauaaaniwes plx,y,) 188

plxy;)=ply, 1% )plx;) (2.24)

wasswes ply,) ozld

P(}’f)=

ply; 1% )px) (2.25)

M

/

4 g tor e

- T '-"—""—ﬁ’aﬁ'm’f"nmuﬁ‘ﬁ]m_" p(x,.,y j) 1Y+ p(y j)"h:luf@'n—irz“'l” ' _Tﬁfﬁ_mﬂﬁgﬁﬂ

awee ply,) waz ply, |x) vinfu maedh dludfilionnsea/foumladldvenuaura

]
1o A ar =

L ar LY 3 1 ,! =
VNIFOIAYYIN  AIUUAIVDY I(X;Y) WIHDYNLNAUIUOUNA  JIANTONINNNYVDY

v
=

A Foadnyan lads

C = max I{X;Y) (2.26)

P(-"J

finlaodlu ‘ﬁﬂﬁﬁlﬁtgffﬂﬂﬂi (bits/symbol)

ar

o ° oy ° 1 8 - =
_mafseili Z(x;¥) Sannnge wdeshmsdisiaundsduiieues_plx,)_fivs__ _.

¥ 1(x.¥) fidwndiga

ANUYUBITOIT YN UBNMINIZE NI AT ImIRe Ty dnyelidn 4l
L5 - L} A = s 1 o o
anuannsolunsdalimusnasdeniahnildde Al s Wudanmsdeadydnual
N vvly 1 o’ Nlﬁu ;
o gege 9z lannugyessesdng nldaed
C; =sC 2.27)

] [ =
wiuily Jasedund (bits/sec)

3 ]
awmumstienfludaninmsqugafivzdehudesdygmllid

) nrduvasfuiav M sKuUneIHo ez Yo sl ygamuLneie2,4]
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A ¥ -2 o A ) o A - & a
VlPnuN11ﬂﬂﬁTUﬂ*11l.'ﬁaqﬂ'lnnlﬂﬁn'3?(’]5“'03?130?7@@'lmll'U'U'luﬂﬂLuﬂq 73 94 uaeu

= ar Qr (3N ] ;&
anuadwadatusuuyy liideio

Y oo 9

¥ ]
- Tassouwiniu ldRnssnfamashiladyapaigliuudaydnuelSiadsas s

]
=

d‘ r A 11 dy ~ U o (=Y ar 15' 10 ar L] QF
ususewh hisistiios udde luiseRosaumasduladyauilidiaieglugdduls
» A , .
HIUADMIUUNBIUDY (continuous random variable)

ar 1 A ) r 1 ar
Idnalsusuneunuudeiios X Ieaddumsnsznrsaaninadu (pdd— mady

fx(x) P hgﬂu'ummqmuimﬂmuﬂmw'lummm fnv"lﬂma"!ﬂu

¥ ] (] ¥
_saludadsusuaonlugiluuuin hiderifesss 1ddail

h(X )= :[ Sfx (x)logb(#(x))dx (2.28)

14 ¢ s
wldiouInsilfiiuiiu wulnsildaude (ifferential entropy) M93eudaaunsii l
v Qe t 1 AI. té =y ar c{! A
geandosfuduliusuaonuuy hidediouay  Gezfinsandunlsusunouideioalugiluea
dudsusunounlunedloslaolddne aundld x, =kAx Taoh & =0,12,... e Axih

Indgud daulsusuaen X ozaglusag [x,,x, +Ax] doanmbezdlumidy £, (x)Ar

| s 1
H(x)= lim ;;u f(x, )Ax10g, (m)

i[fx(xk)log,,[ fk(xk)) fx(xk)log,,(Ax)]m

- jfx (x)log, (%(I)de - LE_I{}) log, (Ax) Ifx (x)ax

=X )- lim log, (Ax 22
(X)~ lim log, (Ax) (2.29)
b d
wiunalai  a(X) vinsumsiifenuouTnsildde oewiu'ldn eulnsildau
1 Y - o toA A A & a & A
andm hivhiueu Tnstvesiualsusussuuuhierior unzszfinniifuiiuinda Feeeiia
ld

o o =t t , W 1 4 dea 1 d as
Hhieud dafu euinstuwudeios H(X) vesdunlsusuasuvndeiiosiiauilueiug

= r ar ] A =
wiionh eulnsilduysal (absolute entropy) Timmnsofiezld H(X) lumsuSeudiou
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a u‘: @ a ar A 1A o ar o at s - 1 ]
wiowulsusuaouna 2 fAINNaUHNU mmmﬂuﬂuumﬂ:ﬁné'wﬂu"lﬂmaamumwm

» 4 —
Hx) Fehumstiowon InsTlvesfunlsususiiuvtdeitosludndiveuounsil  #(x)

wnenInsiduysel H(X) Sezmummgauna

' ] [ o =t ar 1 A 1 y
V12137 A mTunIdlvead il susuaeu udoiiloe sz hadiulsusuaen  XuazY o

¥
Yo A

1adail

e .__..__.ILX J_/)__ :Fj[fw,,(x, logﬁ Jx ( x|y )} 230 -

o Sxlx

v

Taodt £, () dhidleffummmnnmivaomninethiion  Goint probability
density function) YA susUAeN X uaz ¥

d fo(x|y)  fedladdunnumnuiuanuhosiundifonls  (conditional
probability density function) ¥0eiaususuney X dloniudwlsusuasy ¥
dwmfuguanAvesdnmsuuudeiiesfausefissinanlddusuls Wdaidesaiae

9

qumiiaded 1 7(x;Y)=1(v; X)

2.

_ umaiiaden2 7(X,¥)>0 wun -

guanitiidon 3 7(X; V)= k(x)-a(x|1)

1
=4

qamatiadedi 4 7(Y)= (V) - Ay | X)

b

Taoh  A(X) AeanouInstldiudisvesx
h(Y) fenueuTnsildmdeues ¥

dwmiy A(X|Y) AeauouInsildumianuuiifon’ly (conditional differential entropy) Y92
py

v 4. )
wlsusuaen X dienswaannlsusuasy Y oz'laeail

e e WX = f (x )leg,

] hY

[—1 W]d.fdviiwi IR ¢ 1 ) R

—09—C0
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HANUIN N

%%%HUFFMAN CODING COMPRESSION%%%

function [Comp, outPut, Coderate, lengthOut]=ff(input, cha, choise)

%%%CHOOSE DATA FILE OR INSERT DATA%%%

Data = input;

elseif choise==
fid = fopen(input, 'r');
Data = fread(fid, "nint8=>char');
felose(fid);
Data = Data’;
Data(int32(Data)==13)=[];

End

%%%CHOOSE NUMBER OF SYMBOL FOR. COMPREESION%%%
Dict=struct('text',{});

n =cha;

nMod = mod(length{Data),n);
if nMod~=0

for i=1:1:(n-nMod)
Data=[Data '$'];

end

end

Data;

k=1;

for ii=1:n:length(Data)-(n-1)
S=[Data(ii:ii+n-1)];

isRe=false;
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for jj=1:1:length(Dict)
- - = o - ifDiet(text==§ - - s e o

counter(jj)=counter(jj)}+1;
isRe=true;

break;

end

end

if isRe==Talse
Dict(k).text=5;
counter(k)=1;
k=k+1;

end

end

if nMod~=0
Dict(end).text=[Dict(end).text(1;nMod)];

End

%%%%%%%%FIND CODEWORD EACH OF SYMBOL%%%%%%%%

prob=counter/sum(counter);

prob_dummy=prob;
P=struct(path’, {});

__P(.patb=(}, o o

for n=1:1:length(prob_dummy)-1
pointStart=[1:1:length(prob_dummy)];

minProbFirst = min{prob_dummy);

b [row! colFirst] = find(prob_dummy==minProbFirst);
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prob_dummy{(colFirst(1))=2;

minProbSec = min{prob_dummy);

[rowl colSec] = find(prob_dummy==minProbSec);

colSec_dummy = colSec(1);

_if colFirst(1)<colSec(l)

colSec{1)=colSec(1)-1;

end

prob_dummy = prob_dummy([1:colFirst(1)-1 colFirst(1)+1:end]);

prob_dummy = prob_dummy([ 1:colSec(1)-1 colSec(1)+1:end]);

pointStart = pointStart([1:colFirst(1)-1 colFirst(1)+1:end]);

pointStart = pointStart([1:colSec(1)-1 colSec(1)+1:end]); ..

sumMin = minProbFirst+minProbSec;

¥ prob_dummy = [prob dummy sumMin];

pointStart = [pointStart colSec_dummy colFirst(1)];

pointEnd = [1:1:length(prob_dummy) length(prob_dummy)];

___ P_dummy = ones(length(prob_dummy)+1, length(prob_dummy))*¢-1); . .

for ii=1:1:length(prob_dummy)+1

if ii==length(prob_dummy)

P_dummy(pointStart(ii), pointEnd(ii))=0;

4

elseif ii==length(prob_dummy)+1



P_dummy(pointStart(ii}, pointEnd(ii))=1;

else

- - P_dummy(pointStart(ii), pointEnd(i}}=2; - - —
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end
end

P(n).path=P_dummy;

end

C=struct('codeword', {});
for ii=1:1:length(prob)
r=ii;
C(iD).codeword=[];
for jj=1:1:length(prob)-1
degree=P(jj).path;
c=find(degree(r, :)>=0);

_ _ifdegree(r,c)~=2_

C(ii).codeword=[num2str(degree(r, c)) C(ii).codeword];

end

end

C(l:end).codeword;

__temp(int32(temp)==10)=char(96);

dictOut=struct2cell(Dict(:));

temp=char(dictOut);

dictOut=cellstr(temp);
probOut=cellstr(num2str(prob'));
codeQut=struct2cell(C(:))";

outPut=cellstr(['Symbol(s) ";'Prob  'yCodeword ']);

outPut=[outPut; [dictOut probOut codeQut]];



%%%FIND CODERATE OF EACH FILE%%%
- ~forii=1:1:length{prob) - -
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A(ii)=prob(ii)*length(C(ii).codeword);

end

R=sum(A)/length(Dict(1}.text);

~ length(Dict);

r=num2str(R);
unit=" bits per characters";

Coderate=[r];% uni]

%%%DICTIONARY & DICTIONARY LENGTH%%%

n=cha;
AA=[];

Comp=[];

for ii=1:cha:length(Data)-(cha-1)
for jj=1:1:length(Dict)-1
if [Data(ii:ii+cha-1)]==Dict(jj).text
Comp=[Comp C(jj).codeword ,blanks(2)];
AA=[AA C(jj).codeword];

end
end

end

Comp=[Comp C(end).codeword];
AA=[AA C(end).codeword];
BB=length(AA);
CC=num2str(BB);
lengthOut=[CC];
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gﬂuwﬂum Graphic User Interface (GUI)
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%%%HUFFMAN CODING FOR GRAPHIC USER INTERFACE%%%

.__._functign_va;ar.gou.t_.;.huf_fmaﬂ(_v_ai:a.l:g.in)m et e e = et e e et s ot i e+ ¢ e in e 1 e

—— —— % _stop._Allinputs are passed-to.huffman_OpeningFcn-via-varargin.
p

% HUFFMAN M-file for huffman.fig

%  HUFFMAN, by itself, creates a new HUFFMAN or raises the existing

%  singleton*.

%

%  H=HUFFMAN returns the handle to a new HUFFMAN or the handle to
%  the existing singleton®.

%

%  HUFFMAN(CALLBACK',hObject,eventData,handles,...) calls the local

% ?hrétane&to—run—(singleto D%

% function named CALLBACK in HUFFMAN.M with the given input arguments.

%

%  HUFFMAN('Property','Value',...) creates a new HUFFMAN or raises the
%  existing singleton*. Starting from the left, property value pairs are

%  applied to the GUI before huffman_OpeningFunction gets called. An

%  unrecognized property name or invalid value makes property application

% *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one

'

% See also: GUIDE, GUIDATA, GUIHANDLES

% Copyright 2002-2003 The MathWorks, Inc.

% Edit the above text to modify the response to help huffman
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% Last Modified by GUIDE v2.5 11-Jul-2007 12:55:08

+ % Begin initialization code - DONOTEDIT —  ~—— ~— - -~ =~ oo

gui_Singleton = 1;
gui State =struct('gui_ Name',  mfilename, ...

'gui_Singleton', gui_Singleton, ..

'gui_OpeningFen', @huffman_OpeningFen, ...

.gu1_0utputhn', @huffman_OutputFen, ..,

'gui_LayoutFen', [], ...
'gui_Callback', [);
if nargin && ischar(varargin{l})
gui_State.gui_Callback = str2func(varargin{1});

end

if nargout

——[varargout{linargout}] = gui_mainfcn(gui_State, varargin{:});—_ . .

else
gui_mainfen(gui_State, varargin{:});
end

% End initialization code - DO NOT EDIT

% --- Executes just before huffman is made visible.
function huffman_OpeningFen(hObject, eventdata, handles, varargin)

_ __% This function has no output args, see OutputFen.. .

% hObject handle to figure
% ceventdata reserved - to be defined in a future version of MATLAR
% handles  structure with handles and user data (see GUIDATA)

% varargin comumand line arguments to huffinan (see VARARGIN)

if length(varargin)~=0



temp=varargin;
temp(1);
_.%temp(z) . R — . - e

65

end

handles.current_data=varargin;

% Choose default command line output for huffiian

handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

% UIWAIT makes huffman wait for user response (see UIRESUME)

% uiwait(handles.figurel);

% --- Outputs from this function are returned to the command line.
function varargout = huffman_OutputFen(hObject, eventdata, handles)
% varargout cell array for returning output args (sec VARARGOUT);
% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles,output;

function nWindows_Callback(hObject, eventdata, handles)

% hObject handle to nWindows (see GCBO)



% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
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% Hints: get(hObject,'String') returns contents of nWindows as text

% str2double(get(hObject,'String')) returns contents of nWindows as a double

% --- Executes during object creation, after setting all properties.

b

___set(hObiject, BackgroundColor','white');

% hObject  handle to nWindows (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFens called

% Hint: edit controls usually have a white background on Windows.
%  SeeISPC and COMPUTER.,

if ispe

else
set(hObject,'BackgroundColor',get(0,'defaultUicontrolBackgroundColor’));

end

% --- Executes on button press in browse.

function browse_Callback(hObject, eventdata, handles)

Y% handles structure with handles and user data (see GUIDATA) =~

% hObject handle to browse (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

[FileName,PathName] = uigetfile;
set(handles.filePath, 'String', [PathName FileName]);

huffman([PathName FileName]);

% --- Executes on selection change in showQutPut.

function showQutPut_Callback(hObject, eventdata, handles)



% hObject  handle to showOutPut (see GCBO)
% eventdata reserved - to be defined in a future version of MATIL.AB

— % handles ‘structure with handles and user data (see GUIDATA) —

% Hints: contents = get(hObject,'String') returns showQutPut contents as

Y%cell array

% contents {get(hObject,'Value")} returns selected item from

% showOutPut

% --- Executes during object creation, after setting all properties.
function showOutPut_CreateFen(hObject, eventdata, handles)

% hObject  handle to showOutPut (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFens called

% See ISPC and COMPUTER.
if ispe
set(hObject, BackgroundColor’,'white');
else
set(hObject,'BackgroundColor',get(0,'defaultUicontrol BackgroundColor'));

end

% --- Executes on selection change in dictionary,

__ function dictionary_Callback(hObject, eventdata, handles)

% hObject handle to dictionary (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: contents = get(hObject,'String’) returns dictionary contents as cell array
%  contents{get(hObject,'Value')} returns selected item from

% dictionary



if length(handles.current_data)~=0
huffman(handles.current_data);

cend - - - = — = el
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% --- Executes during object creation, afier setting all properties.

function dictionary_CreateFen(hObject, eventdata, handles)

% hObject handle to dictionary (see GCBO)

% cventdata reserved - tobe defined in a_future versmn af MATLAB

% handles empty - handles not created until after all CreateFens called

% Hint; listbox controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else

- set(hObject, BackgroundColor',get(0,' defaultUicontrolBackgroundColor’));

end

function datalnput_Callback(hObject, eventdata, handles)
% hObject handle to datalnput (sce GCBO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of datalnput as text

- % sir2double(get(hObject,'String')) returns contents of datalnput as a double

% --- Executes during object creation, after setting all properties.
function datalnput_CreateFen(hObject, eventdata, handles)

% hObject handle to datalnput (see GCBQO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFens called



% Hint: edit controls usually have a white background on Windows.

%  See ISPC and COMPUTER.

_if.ispc - - - .- — .
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set(hObject,'BackgroundColor','white');

else

set(hObject,' BackgroundColor',get(0, defaultUicontrolBackgroundColor?));

end

% --- Execules on button press in run.
function run_Callback(hObject, eventdata, handles)
% hObject handle to run (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

temp=handles.current_data;
if length{temp)}~=0
_mm=char(temp); e
fileName=mm(1,:);

fileName=cellstt{fileName);
fileName=char(fileName);
n=get(handles.nWindows, 'String');

n=str2znumin);

if ismember(n, [1 2 3])

ﬁleN;ne;
[out, DPC, CR, LOJ=ff(fileName, n, 2);

oout,

%out=['12345678910111213123456789 101'];%%
charPerLine=70;

ii=1;

ii=charPerLine;

while ii<length(out)



finalOut(jj, 1)=cellstr(out(ii-charPerLine+1:ii));

=it

-li=fi+charPerLine;” -~ T T T

70

end

finalOut(jj, 1)=cellstr(out(ii-charPerLine+1:end));

% a=_['100';'001'];%%
B % b=[23475671%% 00
% c=['567"'123";%%
% DPC=[cellstr(a) cellstr(b) cellstr(c)];%%
Y
nCol=3;

dpe=char(DPC);
nStep=length(dpc)/nCol;

aSpace=[];

forii=1:1:n8tep . _ A B o § I\

aSpace=[aSpace; ' T
end
finaldpc=[];
for k=1:nStep:length(dpc)
finaldpc=[finaldpc dpc([k:k+nStep-1], :) aSpacel;

end

set(handles.showOutPut, 'String, finalOut);

_set(handles.dictionary, ‘String', finaldpc);

set(handles.codeRate, 'String', CR);

set(handles.lengthOutput, 'String', LO);

else

set(handles.showOutPut, 'String', [1);

set(handles.dictionary, 'String', [);



set(handles.codeRate, 'String', [1);
set(handles.lengthQutput, 'String', [1);

end - - e S e

"

send=...

[cellstr{fileName};...

.
yous

cellstt([DATE : ' date]):...

cellstr(’ BEE e

cellstr(['FILE NAME ;' fileName 1);...

_cellstr('======= = =

===;...

cellstr(['Number of symbols passed : ' num2str(n)'' ]);...

cellstr(’ : -
:::');- ..

cellstr(DICTIONARY :);...

cellstr(finaldpe);...

 cellstr(’=

cellstr(COMPRESSED DATA :');...

cellstr(finalOut);...

cellstr(" ==



cellstr(['Length of compressed data: ' LO' ']);...
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- cellstr(" S

==='):

cellstr([CODERATE : ' CR' bits per symbol']);...

cellstr('

===9];

Y%send=send";

huffman{char(send));

end

% --- Executes on button press in runDatalnput.
function runDatalnput_Callback(hObject, eventdata, handles)

% hObject handle to runDatalnput (se¢e GCBOY __ .

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
temp=handlcs.current_data;

input=get(handles.datalnput, 'String');

n=get(handles.nWindows, 'String");

n=str2num(n);

if ismember(n, [1 2 3]) & length(input)~—0
[out, DPC, CR, LOJ=ff(input, n, 1);
__%out=['12345678910111213123456789101';%%_ _

charPerLine=70;
=1
ii=charPerLing;
while ii<length(out)
finalQut(jj, 1)=cellstr(out(ii-charPerLine+1:ii));

i=ii+1;



ii=ii+¢charPerLine;

end

-finalQut(jj; -1)=cellstr(out(ii-charPerLine+1:end)); --
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nCol=3;
dpc=char(DPC);

nStep=length{dpc)/nCol;

- aSpace=[];

for ii=1:1:nStep
aSpace=[aSpace; " %
end
finaldpc=[];
for k=1:nStep:length(dpe)

finaldpc=[finaldpc dpe([k:k+nStep-1], :} aSpace];

end

set(handles.showOutPut, 'String', finalOut);
set(handles.dictionary, 'String, finaldpc);
set(handles.codeRate, 'Siring’, CR);

P set(handles.lengthOutput, 'String', LO);

send=...

[cellstr(=—=

cellstr('———————‘* ===
:‘;:');.. .

cellstr([DATA INPUT : ' input]);...
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cellste(* e ==

aent

cellstr(['Number of symbols passed : ' num2str(n) ' ' J);...

cellstr('=—====——= — e

—==);...

cellstr(finaldpc);...

cellstr('===== == ===

genr

cellstr(COMPRESSED DATA :');...
cellstr(finalOut);...

cellstr('= == B s ettt ey e et I

yuvs

cellstr(['Length of compressed data: ' LO' ']);...

cellstr{" R S
=::‘);. .

cellstr((CODERATE : 'CR' bits per symbol']);...

cellstr(' = e
e
if length{temp)~=0
mm=char(temp);
fileName=mm(1,:);

send=[cellstr(fileName); send];

end



huffman(char(send));

. else _ — - - . — — . — —_— e
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set(handles.showOutPut, 'String', []};
set(handles.dictionary, 'String', {1);

set(handles.codeRate, 'String', [1);

set(handles.lengthOutput, 'String’, []);

%huffman(temp(l)),

end

% --- Executes on button press in writeFile.
function writeFile Callback(hObject, eventdata, handles)

% hObject handle to writeFile (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

temp=handles.current dala;
fileName=get(handles.writeFileName, 'String");
if length(fileName )~=0

temp=char(temp);

temp=temp(2:end, :);

[sr scl=size(temp);
dummy=[];

forii=1:1sr

dummy=[dummy temp(ii,:) char(10)];

end

fid = fopen(fileName,'wb');
fwrite(fid,dummy,'char’);
felose(fid);
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end

~function writeFileName - Callback(hObject; eventdata, handles) -~ TooT T e

% hObject handle to writeFileName (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB

) % handles structure with handles and user data (see GUIDATA)

% Hints: get(hOb_]e_ct,'St_rmg')_retums contents of writeFileName as text

% str2double(get(hObject,'String')) returns contents of outFileName as a double

% --- Execules during object creation, after setting all properties.
function writeFileName_CreateFen(hObject, eventdata, handles)

% hObject handle to writeFileName (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFens called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER,
ifispc
3 set(hObject, BackgroundColor','white');
else

set(hObject,BackgroundColor',get(0,'defavltUicontrolBackgroundColor"));

end
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