Vision Platform for Mobile Intelligent Robot Based on
81.6 GOPS Object Recognition Processor
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Hardware Accelerator:
SIMD PE and Visual Image Processing Memory

> Special Image Filter Instructions > VIP Memory Function

Address of VIP Mem.

31 23 15 7 0

o I Center Pixel
(PR e — in 3x3
/ / / / -
//& LE Insturuction Window

23 ,1 5 ) 0

Op.B
(CDR)

4-Way SIMD

Multiplica_tion

+ :

+ Address of Maximum Value

+ Pixel in 3x3 Window

+ | Accumulation Register | 9 41 cycles Of Operation

4 Additions = Filtering Window is H H H
SDP Result (cPR) vt by 4 LE oocrations is replaced ywth single
read operation

10 x 8 Ops/Cycle x 200MHz + 8 x 41 Ops/Cycle x 200MHz = 81.6 GOPS

SIMD PEs VIP Memories

MIST 2008 DAC/ISSCC Student Design Contest Winner CCfh

Donghyun Kim (donghyun53@eeinfo.kaist.ac.kr) gﬁ-} )



Implementation Results & Summary
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;[irplss PE5 RISC 'PE1 PEO
& Process 0.18um 1-poly 6 Metal
i Chip Size 7.7mm x 5mm
5 W 400 MHz (NoC)
IR | E 2 ! Clock Freg. / 200 MHz (Other Part)
|| 1 . -
b= Gate Counts
(NAND2 Equiv.) 838.8K Gates
Total : 30 KB
VIP Memory : 1.5KB x 8
On-Chip Memory PE Local Mem. : 1KB x 10
RISC Cache : Data $ 4KB,
Inst. $ 4KB
Power 1.4W at 1.8V (Peak)
Consumotion 540mW at 1.8V (@100MHz)
P 2.3W (Vision Platform)
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