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A Study on the Multi-function Processor Unit
Implementation for Binary Image Processing
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ABSTRACT

In this paper, a multi-function processor unit is implemented for binary image processing. This
unit consists of a set of address generatior, window pipeline register, look up table, control unit,

and two local memories.

The merits of multi-function processor unit are more simpler than bas'ic SAP and improved dis-
posal speed. A simple software selection give the various choices of image sizes and it can process
the function of smoothing, thinning, feature extraction, and edge detection, selectively or sequen-

tially.
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Fig. 2. (a)8-neighborhood pixel & address bit.
(b)LUT diagram of address of address bit.
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Table 1. LUT for noise elimination and smoothing.

rlow address ; A3, A2, Al, A0

El o] &A[256] 0123456789ABCDEF

Ist #2%E 910 000000000000000
1/00000000000006001
2(0000000000000001

f— high address ; A7, A6, A5, A4
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rlow address ; A3, A2, Al, A0

BelEB[25%6] [0 123456789ABCDEF
end ¥ 225 970 000000000000001
1/0000000100010111
2/0000000100010111

L high address ; A7, A6, A5, A4
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Table 2. LUT for thinning.

r low address ; A3, A2, Al, A0

H o] 8C[256) 0123456789ABCDEF
Ist #2%5 070 110100011110000
1111010101110101
21 111111111111111

f— high address ; A7, A6, A5, A4

—

rlow address : A3, A2, Al, A0

Hl o] & D[ 256 ] 0123456789ABCDEF
nd #2EE To10110110011110100
1/1111111101110100
2/1111111111111111

t— high address ; A7, A6, A5, A4
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Table 3. LUT for end point extraction.

r—low address : A3, A2, Al, A0

& ] E[256] 0 123456789ABCDEF
Ist #8%¢E Fol0 000000000000000
1{0000000000000000
20 000010000000000

L—high address ; A7, A6, A5, A4

HAEH 325 A9 LUT
Table 4. LUT for branch point extraction,.

rlow address : A3, A2, Al, A0

Hol8F(2%] [0 123456789ABCDEF
Ist #2%% o]0 000000000000000
1/0000010000000000
2{0000010001000000

t— high address ; A7, A6, A5, A4
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Table 5. LUT for edge detection,

rlow address ; A3, A2, Al, A0

Hlo]8G(25%6] [0 12345678 9ABCDEF
Ist#2&F% fof1 111111111111111
1111111111111 1111
2/1111111111111111

1—— high address ; A7, A6, A5, A4
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Fig. 3. Block diagram of SAP.
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Fig. 4. Example of advanced SAP's processing sequence,
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V. o7l Z2M M Bx| 2=

B eEidMe 2zgd 448 nsow g &
U FAE molZalel TE 7Y E o]l &3t AdA
slg oy, ol IBM-PCAAM AL Zzgxz £
St B3t 19 59 s ZEANY TR
£ VeI

Ol T2 A FA e zt REL dsid o
7 o},

1. 1BM-PC QIE{T|0]A

AdEjol anE 2 ﬁveiol IBM-PC) XH}EJCH
A A HolELE Ol T2 AA g9 %
22 o], AFAA LA FA 7} IBM- PC &
ANX 2 718 TR AME TS EE $), 8255
XEHR AL TR s Tz A FAe
2718} AANZ ST e AojATE Aol A
gt FEE FA Y AlRNEE FHR| AN F
AWM E 7R eng PCAA =7 vrg ]
29| dlole} o] EL& PCYl 93 28 2oz 3
HAl st 27|38 T Z8 LAY 7)d AMANEE F
o2 AR Y F3o| o]Fo] NER styT)
EF 7 e g S B3l Y8k V)5S Ao A
A 5 UAA Ak 1Y 62 AeiHoj 2R 2
FA o,



N/ it iemRE A Oy 24N KRR MY R

I HOST COMPUTER

I1BM-PC AEi3jo] 2%
I

%¥ﬂ1ﬂ1h1 f—a4w1az

Hrrrgll

ze A

KR

FawAr

a8 s o)y 22 AN A& AR
Fig. 5. The structure of multi-function processor.
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Fig. 6. Block diagram of interface.
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Table 6. The processing function of each segment,
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000 1] 1 | AHSHD | A48H2) | 2562 byte

0010 2 | 2arz0) 2561 byte

001 1] 3 |Enazx0) 256X 1 byte

0100 4 |aZHE1) 256 1 byte
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Fig. 8. Block diagram of multi-function processor unit,
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Fig. 9. Block diagram of control unit.
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Table 7. Comparison of S/W processing time and H/W
processing time for thinning process.
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Fig. 11. (a)Character experiment image.
(b)Fingerprint experiment image.
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