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[~ Simulation condition
- Video resolution : HDTV
[ - Frame rate : 30 fps
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Gaussian filtering Architecture
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Key-point Extraction Architecture
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Descriptor Vector Generation Architecture

10 IHEBERR7—FTI/FvOIAvIE%E
Y. BRBELRRT —F T F v I HIEE S
(Sequencer), 2 ifi 51| D R EFHE ER(Orientation), 2 ifi
H| D4 E FEak SR (Description) M HIER SN S, A
T—FTIOFvDERVFENGR I THLIMEEHE
(&, WBECET & &8, COrdinae Rotation Digital
Computer (CORDIC);EHE &}, ERANT 5 LERERC
Lo THEB SN TLVA. CORDIC [E/\—Fx7T=
AEBETETA-HDOFETHY, L<ALLHI
TWa.

Gaussian filtered image

FIFO for key-points ‘ Gaussian filtered
(SRAM) image (SRAM)
‘ N

N
|

| CORDIC | | Orientation “ Orientation
I

i 1
Histogram generation / | Description “ Description
It
T T

v
Gradient histogram SIFT descriptior vectors

NVHS)
owelBolsIiH

yredssoid

TwelbolsIH

‘ Data registers in global sequencer ‘

10 HEERR T —FTOTY



Performance Evaluation
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Hardware Results
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Technology 65nm CMOS
Key-point - Supply Voltage Core 1.2V, /0 3.3V
B Chip Size 4.2mm x 4.2mm
Descriptor Vector
Generation Core Area 3.2mm x 3.4 mm
Logic Gate Count 1.1M gate
On-chip SRAM 1.38Mbit

Operating 38.2mMW@78MHZ for |
Frequency & |1920x1080(HDTV)/30fps

Gaussian Power 14 5mW@27MHz for
iltar Consumption | 640x480(VGA)/60fps
Fllte”ng Target SIFT descriptor
Application generation
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1. Frame rate 2. Power consumption 3. Energy efficiency
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CICCO7 ISSCC09  This CICCO7 1SSCC09  This
KAIST  KAIST (QVGA) (HDTV) KAIST  KAIST  Work KAIST  KAIST  Work

KAIST, CICC2007 [2] | KAIST, ISSCC2009 [3] This Work
Original|Scaled to 65nm|Original|Scaled to 65nm|

Frame rate (fps)
Power (mW)

Energylframe (mJ)

CICCO7 1SSCCO9 This Work This Work

Technology(nm) 180 65 130 65 65

Chip size (mm®) 38.5 5 49 12.3 17.6

Power supply (V) 1.8 1.2 1.2 1.2 1.2
Operating frequency[MHz] 200 1P:200 NOC:400 78 (max:100)

Frame rate (fps) 15.9 60.6 30 (888@QVGA)

Power (mW) 1080 | 62.6 496 | 124 38.2
Energy/frame (mJ) 67.9 | 3.9 82 | 2 1.27

Video resolution QVGA (320 X 240) VGA (640 x 480) __|HDTV (1920 x 1080)
Target Application SIFT descriptor Object recognition SIFT descriptor
generation generation
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