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A FPGA implementation of integer discrete consine transform and
quantification for H. 264 compression

Luo Jun, Huang Qijun, Chang Sheng, Li Changsheng
(School of Physics and Technology, Wuhan University, Wuhan 430072 China)

Abstract: Due to its excellent compression rate and high image quality, H.264 is widely applied in many regions, such as
real-time internet video communication, digital television broadcast, HDTV and so on. As a key component of the H. 264
coding framework , integer discrete consine transform (IDCT) and quantification module takes on the rule of reducing the
correlation coefficients of input data, which is an important pre-processing before the entropy coding. The normal
realizations are based on software or hardware co-processor, in which way speed and throughput are limited. As a contrast,
realization based on hardware can make up these shortages. In this paper, an FPGA implementation of integer discrete
consine transform and quantification for H. 264 compression is introduced, which is based on a high throughput structure
and is accomplished by register-transfer level (RTL) description. The whole design is tested on the Cyclone II -based
development board, DE [ . The resource cost is 10 489 LEs. Its maximal work frequency is 184. 88 MHz, the maximal
throughput is 2 958 Mpixels/s, and it can process a 4 x4 input data within a single clock period.
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Fig.1 Data flow diagram of transform and quantification

DC Rt > it




742 hE E R B www. cjig. cn

%16 4

BOB WA R A e, P X A8 e i 1 495 2R BE A )58 2
PEAT W T A 728 $8 5 0T I 16 A 0 AR B2 4 I 3K
A 728 8 I 1 R0 23 ) A7 S8 W 2R RO A AN LR R R
AL AR Al AR BIR AR  BE R BT 0 R R
RSB T) 73 O = K B DCT A8 4k, iy 3k
WSS e LA R Al o Dy 1 B g A B e S B 4
PlEPIAL B — A 4 x4 BRE I, B RO R — A A
RS SR AL K 2ok b B[] I 7 AR S B b % 16
A BHER HIEAT AR B

2 RAFHKITII

2.1 RHEIEE

A RGN 53 Ry = R A RO R K
AR, W IR AR B e Ak, R SR H A o B B Ui
FEE A0 2 fr o o HE Pt BT A B9 B A B Sk AT
T [a) B2 40 DCT A8 46, 25 55 ARG Ry 52 BE B 16 x 16
F18Y it Py A X B € R DU R 2 X i ) R DCT A8 4
J5 1 F B R AT R AR i AR R S 1 R A A A
bz e E s g R Wtk oh 7 i, Ho
T ) 4 50 Ay 5% A8 4 (IDCT ) B B 58 B AT 1] 4% %K
DCT 78 8t 5 2 84 I (EXE) A& Bk 1) 3 2 2 fE 52 56 B
X IDCT #5E e Ji5 (4 22 B AT $12 WL, DA 2E 47 i 3K 1)
A4 ;4 x 4 Hada BEHL5E AL 4 x 4 (1 15 35 A 72 6 )
fiE;2 x2 Hada BEH5E ML 2 x 2 1 I 35 05 722 6 D) 6E
AC_Quant 1 3 B3y i A& 56 I AT ) 48 %k DCT 742
¥ )5 2B Bk ; DC_4_Quant Bi3 F1 DC_2_Quant
B 53 500 56 B 4 x 4 W SRS AR I 2 % 2 W A AT AR 46
G 2B AL

M
NS

IDCT

EXE

!

[

2X2 Hada 4x4 Hada
AC_Quant
| DC_2_Quant | DC_4_Quant
I I I
v WV WV
B2 RGHERR 5 E

Fig.2 Partition map of system module
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Fig.3 Integer DCT transform diagram
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Fig.4 Pipelined hardware implementation of butterfly algorithm
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Fig.5 Diagram of quantification
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Fig. 6  Pipeline structure diagram of quantification
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Fig.7 System verification chart
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Fig.9 Simulation of quartus Il and hardware verification
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