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SAD (Sum of Absolute Difference) algorithm is the most frequently executing routine in
motion estimation, which is the most demanding process in motion picture encoding. To enhance
the performance of motion picture encoding on a VLIW processor, an optimal implementation of
SAD algorithm on VLIW processor should be accomplished. In this paper, we propose an
implementation of optimal scheduling of SAD algorithm with conditional branch on a
VLIW-based high performance DSP. We first transform the nested loop with conditional branch
of SAD algorithm into a single loop with conditional branch which has a large enough loop body
to utilize fully the ILP capability of VLIW DSP and has a conditional branch to make the escape
from loop to be achieved as soon as possible. And then we apply a modulo scheduling technique
to the tranformed single loop. We test the proposed implementation on TMS320C6713, and
analyze the code size and performance with respect to processing time. Through experiments,
it is shown that the SAD implementation proposed in this paper has small code size appropriate
for embedded applications, and the H.263 encoder with the proposed SAD implementation
performs better than other H.263 encoder with other SAD implementations.
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int SAD_Macroblock (unsigned char *ii,
unsigned char *act_block, int h_length, int Min_FRAME)
{
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/lact_block ; x| MIAZES o2} XQE

/] hlength ; €M HHOl LJd] 37| ;
2 =29 H,263 OiM= 31~46

/1 INT_MAX ; unsigned H=9| 2t 2X2,147,483,647)

/1 Min_FRAME ; O|Ziol] 2318 SAD Ablolmel &4 gt
7| 22 INT_MAX

int ij;

int sad = 0;

unsigned char *kk;

kk = act_block;

i=16;

while (i—)

{

for (=0; 16; [++)  // LiE BT
sad+= abs(*ii+)—"(kk+H)); //HE 2

i += h_length;

kk += 167

if (sad ) Min_FRAME) //ZH &2/
return INT_MAX;

return sad;
}
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int SAD_Macroblock (unsigned char *ii,
unsigned char *act_block, int h_length, int Min_FRAME) {
int i, I=0;
int sad = 0, sad_e=0, sad_o=0.
unsigned char *kk;
kk = act_block;
for (i=0 ;i ( 64 ; i+=1)
{
sad_e =
abs (*i+)) — *kk) + abs (*(i+2+) — *kk+2));
sad_o =
abs (*ii+1+)— *(kk+H)) + abs (*(i+3H) — *(kk+3));
sad = sad_e+sad_o;
if (sad )=Min_FRAME)
return sad ;
ii+=4;
kk+=4;
if (i+1)%4 = Q) 11(1)
| += hlength—-16;  //(1)
}
return sad;
}
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MVK 0x40, i

MVK 0x2000, j_init

SUB h_length, 16, Ap

loop:
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LDBU *B_srcimgl1], odd_sp3
LDBU *A_reflmgl1], odd_rp1
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LDBU *A_srcimg+H4l, even_sp0
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SUB even_sp0, even_rp0, even d0
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ADD sad e, sad o, sad
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Get_Out:
return sad
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