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Motivation

B Needs for Intelligent Vision Device Increases
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Al Glasses
Deployed on the edge
Working for 24 hours (Always-on)
3 hour

Battery-powered

Huge power consumption

CMOS Image Sensor

Recently, Hierarchical always-on visual system is proposed to solve power problem



Background Overview

B Typical hierarchical always-on visual system .
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Background Overview

B Typical hierarchical always-on visual system .
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Background Overview

B Traditional image processing flow vs Previous PIS Architecture

CIS Chip Previous PIS Arch
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Proposed Architecture

B Proposed Sensing-with-computing (Senputing) Architecture
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Concept of Senputing

B MAC Operation Circuit inside Pixel (DPCE)
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MAC Operation

B Configurable Kernel Size Lenet-5

Convolution ) Convolution Convolution
Subsampling Subsampling (5X5)

(5X5) (5X5)
CCS[i] CCg[i+1l] CCSJi+2] CCg9[i+3] - ,
Req | Reg Reg Reg Reg A = R
o - .;‘ [= |

| | | | ‘ ) ? :

| | | | Rl
— | | ! ! Ineg
5 E-- e i R Al TR [Domie Dupie e s

R | Nk B RE = |

< — yBdl o 1 ~f— _
= r——-+f—-pd-pp L p_p L __ Integrated
7 28 il 2 ik Sk A itz =
o —o‘l'c ! 1 sk olo ) -fl' ﬁ er ZE | #S
~ & o 5 P
.t I \ J I J I . J I
i e T ek el 2 e St
O |
2lel b d—hia—h. e .. e
— ‘I'o “'l"" J‘ 4)4'0— # ‘ # )
3 JLLS S PATI =AY =y y = sign[l x Z x; + (—1) x Z ;]
;(%' ——T'\G—\‘_I_\——\_‘f_\—"?15<_ I xr;eX T, €Xo
O | | | | pos
o | |

3x'3 Kernal NxN Kernal



MAC Operation

B Configurable Kernel Size Lenet-5
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MAC Operation

DPC Register Network——Control kernel shifting SC_R
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MAC Operation

B Kernel Shifting Flow
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MAC Operation

B Simplified Shifting Schedule
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Implementation Results

B Performance Comparison
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Process
Pixel Pitch
Array Size
Framerate

Feature

Weight

Accuracy
Kernel Size

Power

Efficiency
(Ops/W)

Implementation Results

B Performance Comparison
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Implementation Results

B Chip micrographs & Demo System
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Summary

Proposed a dual-mode CIS chip with dual-resolution

Implement Direct Photocurrent Computation inside pixels —— Senputing
Design several kernel shifting methods

Compare the performance of proposed CIS chip

Demo system base on the Senputing CIS chip
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