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A VLSI Array Processor Architecture for High-Speed Processing
of Full Search Block Matching Algorithm
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ABSTRACT

In this paper, we propose a VLSI array architecture for high speed processing of FBMA. First of all, the
sequential FBMA is transformed into a single assignment code by using the index space expansion, and then the
dependance graph is obtained from it. The two dimensional VLSI array is derived by projecting the dependance
graph along the optimal direction. Since the candidate blocks in the search range are overlapped with columns as
well as rows, the processing elements of the VLSI array are designed to reuse the overlapped data. As the
results, the number of data inputs is reduced so that the processing performance is improved. The proposed VLSI
array has (N2+1)><(2p+1) processing elements and (N+2p) input ports where N is the block size and p is the
maximum search range. The computation time of the first reference block is (N2+2(p+1)N+6p), and the block
pipeline period is (3N+4p-1).
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for (v=0 ; v<=Nv-1 ; v++) {
for (0=0 ; h<=Nh-1 ; h++) {
MV,v) = (0,0)
Dmin(h,v) = o

for (m=p ; m<=p ; m++) {
Jor (n=-p ; n<=p ; n++) |

SAD(m,n) = 0

Sfor (i=0 ; i<=N-1; i++) {
Jor (=0 ; j<=N-1; j++) {

SAD(m,n) += | x(i,j)-y(i+m,j+n) |

]

}

if (Dminch,v) > SAD(m,n)) {
Dmin(h,v) = SAD(m,n)
MV(h,v) = (m,n)

o7 2. 69 Y S AR RN duels
a3 2+ AR EYAY daElEoRA &
2o] Z7|7} NxNelx, HfsgAz|7}t p]l ﬁ—r"'ﬂ
Al ()& Al ws xoh ye A7 718
e HAL 145}141% ] AL AT
e SAD9) X%Pﬁ&ﬂ}. aeja #49] SAD E
Dmine}) A#Fsta, olwje} FrREHS ldlA m, n

S o] 2 A=gh)

a3 29 gaEEd e e T Ddd
gze2 wasld oy 33 vk dl¥ddsse
Zb vl o e dsiATle daEse] 3¥
fﬂﬁﬂiw 7t tﬂé‘—%} 438 24X @gong &
z} & alu} g9 2§
‘2 *Mi °J1é§k & FAHE dHelsE
) ol2F TH& rﬂO]Eia gpo)zeiele F3
A dlolE] SIHBIFE FolaL TolZeirle
Aelgs Flck

2. diojejejEael=el K

shie] szl dig oY 39 Jdgdzcs

23e) dolele] Sede B ol R
r 3% 4sb 2ok ol olarot ARt 7ol
s7HA7} A,

for (v=1 ; v <=Nv ; v++) {
for (h=1 ; h<=Nh ; h++) {
MV(h,v) = (0,0)
Dmin(h,v) = o
for (m=-p ; m<=p ; m++) {
for (n=-p ; n<=p ; n++) |
SAD(m,n,0) = 0
for (k=0 ; k<=N*N-1 ; k++) {
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i k/N
k% N
zf((]%N =0 && m==1)

[l n==1 || n==N*N) {

y(m,nk) = y(m,0,k)

]

1
else if j%N==0 && m>1) {
y(m,n,k) = y(m-1,n,k+N)
}
else {
y(m,nk) = y(m,nn-1,k+1)
]
x(m,n,kK)=x(m,n-1,k)
SAD(m,n,k+1) = SAD(m,n,k)
+ [x(L,j)-y(i+tm,j+n)|
|
if (Dmin(m,n) > SAD(m,n,N*N)) {
Dmin(m,n) = SAD(m,n,N*N)
}
if (Dmin{m,n) > Dmin{m,n-1)) {
Dmin(m,n) = Dmin(m,n-1)

}
if (Dmin(m,2p+1) > Dmin(m-1,2p+1)) {

Dmin(m,2p+1) = Dmin(m-1,2p+1)
MVh,v) = (m,0)pmin@p+1,2p+1)
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F 143532 (e]HR] =7 : 720X576, N=16, p=8 )

number of Clock
T number | number cycles required
YPe | of PEs |of PINs| per first
block per frame
Komarek][3]
(AB2) 256 136 496 803,520
Komarek|[3]
(AS2) 528 392 272 440,640
Yang[4] 16 32 4,069 | 6,635,520
Hsieh[6] 256 16 961 | 1,556,820
Jehng[7] 515 | 2,056 266 414,730
Yea[8] 256 32 256 423,936
proposed
method 4369 256 592 128,493
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