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ABSTRACT

In this thesis, we propose an implementation of binary arithmetic coder, Arithmetic coding
allows a significant enhancement in compression.In this thesis, we also show the need for a hardware

implementation of alithmetic coding in current video compression systems.
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ﬁ'nfuﬁﬁﬁ'muﬁ’ﬂuafﬁﬁaﬂuaun:uﬁ'a ajﬁilfu'ﬁiiﬁﬁﬁ1llﬁﬂﬂd0$ﬂﬁ1mﬂu
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0.0 0.00 0.490 0.5460
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T™ (a,) = ZP(y)+%-P(x,-) @7
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u"=F . (3), I =F[(2)
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W = F®,(32), I?=F® (31)
i 1dm
F® (32)=P(x=11)+ P(x =12) +..+ P(x =16)
+P(x=21)+ P(x=22)+..+ P(x =26)
+P(x=31)+ P(x =32)

e

i=b i=b

D P(x=ki)=> P(x, =k,x, =i)= P(x, = k)

i=1
& -
F9 x = x,x, MIIERiu
F® (32) = P(x =11)+ P(x =12) + P(x = 31)+ P(x = 32)
= F.(2)+ P(x=31)+ P(x =32)
1 -1 = 1 IJ ) o
o013 15Amy rundAunazun? Wdus e

P(x=31)=P(x=3)P(x=1)



P(x=31)+ P(x=32)=P(x, =3} P(x, = 1)+ P(x, = 2))
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P(x=32)=P(x=3)P(x=2)

=P(x, =3)F,(2)

P(x =3)=F.03)-F()

P(x=31)+P(x=32) = (F,(3)- F,(2)F,(2)

F?(32)= F.()+(F,(3) - F,(2)F,(2)

u® =79 +(u(f) __l(f))F (2)

FP(1)=F.(2)+(F,(3)- F,Q2)F,(1)

] =9 +(u(f) -] YF.(1)
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u® =19 4 (u® — [ (2)
19 =@ 4 (4@ ~[DYF (1)
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I =0 4 (0 N E (x —1) (2.8)
U =10 4 (@ < [TYF () 2.9)
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fae813 MIadaudn
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F (k)=1k <3 manunsnld 28 uag 2.9 aqnmqnizu'u'amJuuaxdnmm‘ﬁwﬁmiquﬁnﬁu
dw u® g1uaz [Vgo
danlszneudusnveseynsu 1 Mdnaidiu
1V =0+(1-0)0=0
u =0+(1-0)(0.8)=0.8
Fufeuindmiueynsy 13 fo [0.8) 3107 2 A0 3
I =0+(0.8-0)F,(2)=0.8x0.82 =0.656
u® =0+(0.8—-0)F,(3)=0.8x1.0=0.8
founthilsaefiussquiindmioynsy 13 Ao [0.656,0.8) 5107 3 Ao 2
") = 0.656+ (0.8 -0.656)F, (1) = 0.7712
u® =0.656 +(0.8— 0.656)F_(2) =0.77408
uazFRdmiuunnie
I =0.7712+(0.77408 - 0.7712)F,(0) = 0.7712

u'¥ =0.7712+(0.77408 - 0.1 152)F, (1) = 0.773504

o ¥
unnansognaiialay

0.7712 +0.773504

b

=0.772352
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1 4' A ] J ' ¥ )
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mwsoay 1P onufimfiefiesr 1461 0.772352 - 0.7712 = 0.001152 wozwIAes x,
4 o : 4.
FI999 [0.00288xe(x4 -1),0.00288x% F, (x4))‘|"|1J‘i‘i‘Qﬂ1 0.001152 tWeozNilinis
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@HIIVI1V04 DB-9 Ty o
1 Data Carrier Detect : DCD
2 Received Data : RxD
3 Transmitted Data : TxD
4 Data Terminal Ready : DTR
5 Signal Ground : GND
6 Data Set Ready : DSR
7 Request To Send : RST
8 Clear To Send : CTS
9 Ring Indicator : RI
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RS232 Voltage
Q Transiator :Spartan-3 FPGA
TXD
DOUTY = DINT |- R13
RIN1 = AOUT1 ———th- T3
TXD-A
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RXD-A
RINZ » ROUT2 N10
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Recsiver FPGA pin number
Transmitter

eader
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Auxiliary Serial Port
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3.22.1 COUNT_SYMBOL

count_symbol

clk low_count{7:0) ——]

——{ reset high_count(7:0) /——
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3.2.2.3 DELAY 2X

delay2x
——nd ClK delay_out(7:0) ———]

f——] delay_in{7:0)
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check_arith

clock check b—

= input_low(7:0)
(= input_high(7:0)

happy_ending —

Ui 3.1 vdenlaezunsuuaIIIeIvee CHECK_ARITH

=

CHECK_ARITH ﬁzﬁﬁuvgﬂﬁqnuﬂ 3 BunTaoliving 8 din $§1u2u 2 Buyn fio INPUT -
LOW iaziiving 1 G 1 Buyn fie CLOCK auiyndl 2 101%yn vuia | ﬁﬂ‘v'fqd v CHECK
1az HAPPY_ENDING

CHECK_ARITH tfuszvimibiieq 2 ethefie

1. MINIUAUNTHIITUYD ARITHMETIC_UNIT @#au91 CHECK #i9z11doft ENABLE
189 ARITHMETIC_UNIT 1#3uiimadnnumld Taomsianniufisdisnsegouim
INPUT_HIGH (8% INPUT_LOW 1f1litfufin “00000000 uas 00000001 * &1 INPUT LOW uaz
INPUT_HIGH 1uoz lifmaiiu “00000000” 130 “00000001" #ioufy snidunsdaduduiii
“00000000" LazfIFagathofiiiu “00000001” winfu #1 CHECK fevzdeonnly Sefidnuuz
milou CLOCK_SLOW  nUszns snduuddudrnims s s udaudmdudunaz oz ifilud
nasnInmiganognaa i

2. msnruguidnganisianuioudongame & ouTPuT 1uldimsasavaen

& & ] o 1
doulvgafiiu 42041 HAPPY_ENDING $192@3298013191 INPUT_LOW tiag INPUT HIGH §ifi1



69

1 “00000001” Mirfum3olai #114A1v09v1 HAPPY ENDING Rezdsdugnunssguinuuive

-3 4:’ o ] ]
fidayadugangansfmiuanide wazlfaseroudoulugavhouny
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3.2.2.7 SHIFT_CONDITION
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4.2.2.7 SHIFT _CONDITION
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