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Single memory based scan converter for embedded JPEG encoder
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Abstract

An image is partitioned into non-overlapping 8x8 blocks for JPEG compression. A scan order converter is placed before
the JPEG encoder to provide 8x8 blocks from the pixels in raster scan order. In general, its architecture requires two line
memories for storing eight lines separately to allow the concurrent memory access by both the camera and JPEG
processors. Although such architecture is simple to be implemented, it can be inefficient due to too excessive memory
requirement as the image resolution increases. However, no deterministic addressing equation has been developed for scan
cofiversion. In this paper, an effective memory addressing algorithm is proposed that can be devised only by adders and
subtracters to implement a scan converter based on the single line memory.
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(b) Scan order to the JPEG encoder
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Fig. 1. Scan order conversion for JPEG compression.
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Fig. 3. Conventional architecture for scan-order conversion.

® 12 0.18m SRAM #4718 EdZ 9449 3=
of W& Wi Q7S FIMICE & Hed Aotk
JPEG ¥¢%719] Al°IE £ 89) o|3}o]E& JPEG ¢
719} ISPE HE ZA9 A7 &4 M3y UEd AL
He] R AyFE AP e

E 1. sh=0 mE o222 273
Table 1. Memory requirement according to the image resolution.

Standard _Resolution Memory(byte) Gate count
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Fig. 4. FIFO-based pixel arrangement.
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QCIF 176x144 5632 91764 Table 2. Equivalent gate count for YCbCr-unified memory

CIF 352x288 11264 118448

VGA 640x480 20480 158340 - YCbCr-unifie

XGA 1024x768 _32768 240232 QCIF 091764 59224
CIF 118448 85906
VGA 158340 128352
XGA 240232 194730
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no_hor_bk = 640>>3;

for (i=0; i<no_hor_bk; i++){
for (v=0; v<8; v++){
anchor = v*no_hor_bk + i;
for (h=0; h<8; h++)
addr = anchor<<3 + h;
}
}
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Fig. 5. General algorithm for read-address generation.
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no_hor_bk = 640>>3;
no_size = no_hor_bk<<3 -1;

block_offset=1;
line_offset = no_hor_bk;

while (!finished){
for (i=0; i<no_hor_bk; i++){
for (v=0; v<8; v++){
anchor = (block_offset'i + line_offset'v) % no_size;
for (h=0; h<8; h++)
addr1 = anchor<<3 + h;
}
}

block_offset = line_offset;
line_offset = (line_offset*no_hor_bk) % no_size;
}
T2 6. Mo mi2e] F4 uhE ghdjE
Fig. 6. Proposed algorithm for address generation.

no_hor_bk = 640>>3;
no_size = no_hor bk<<3-1;

block_offset = 1;
line_offset = no_hor_bk;

while (Mfinished){
block_number = 0;
for (i=0; i<no_hor_bk; i++)
for (v=0; v<8; v++)
line_number=0;
anchor = (block_number + line_number) % no_size;
for (h=0; h<8; h++)
addr1 = anchor<<3 + h;
line_number += line_number,
line_number %= no_size;
}
block_number += block_offset,
block_number %= no_size,
}
block_offset = line_offset,
line_offset = (line_offsef*no_hor_bk) % no_size;
}
T2 7. Mot i=2| Fa g oTmaiE (2).
Fig. 7. Proposed algorithm for address generation (2).
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no_hor_bk = 640>>3;
no_size = no_hor_bk<<3 - 1;

block_offset=1;
line_offset = no_hor_bk;

while (!finished){
block_number = 0;
for (i=0; i<no_hor_bk; i++){
for (v=0; v<8; v++){
" anchor = (block_number + line_number);
anchor -= no_size if (anchor>=no_size);
for (h=0; h<§; h++)
addr1 = anchor<<3 + h;
line_number += line_number,
line_number -= no_size if (line_number>=no_size);
}
block_number += block_offset;
block_number -= no_size if (block_number>=no_size);
)
block_offset = line_offset,
line_offset = (line_offset*no_hor_bk) % no_size;
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Fig. 8. Proposed algorithm for address generation (3).
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Table 3. Equivalent gate count for the single unified memory.

- Pr
QCIF 91764 29612
CIF 118448 42953
VGA 158340 64176
XGA 240232 97365
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Fig. 9. Proposed scan conversion system.
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Table 4. Equivalent gate count for the proposed scan-order converter.

Memory cells 158350 64176
FIFO controller - 2211
Address generator 558 2505
Total 158898 68892
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