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Power — Aware Adaptive Shading for Graphics System

ZHOU Jun-ming, HU Xiao-long, PENG Jian-wei
(School of Information Science and Engineering, Central South University, Changsha 410075, China)

Abstract: A new design scheme of power — aware adaptive shading in the graphic system is put forward. In order to achieve a tradeoff be-
tween the quality and the power consumption, two vital mechanisms for power - awareness in 3D graphics is proposed: AGR and HVP.
And gives two power estimation methodologies and image quality measurement to arrive at realistic control criterion that provides maxi-
mum power savings. And then explains the various techniques proposed for adaptive shading, and the adaptive shading uses an appropriate

shading algorithm from a set of alternatives. The results of sinlation show that power — aware adaptive shading can reduce the power

co~sumption greatly.
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AGR(Approximate 3D Graphics Rendering) % % %
JH{E S 40 38 8 i $5 R %3 (Approximate Signal Process-
ing, ASP) R RWFEE . ASP I AL HERAR
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(Human Visual Perception, AR AFH ) BRI RE
Qp WA HE.
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degree) 5 3735 36 1 70 SR BE 49 BB B 9 X . (con-
trast) o WIIE9ZS BV 55 R F0 B B 2 WL R O B 2 S LA
R ¥ pR ¥ (Spatiotemporal Contrast Sensitivity Function,
STCSF). ABRX —/~¥y{d i 90 56 8RR BE & B & =5 18]
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Py = (x +1)(Pg+ Pp) +[p - B3z —3)]Puy =

S+ D+ (p-3x+3)=p+22x+8 (4)
HAp 2 B— =R —HMBREE, p E=ATEAS
BB EN o Mp ZERAEIMTXRE:

0.4322+0.132 - 0.56 = »
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i Pay, BXEFER N BEENIRERE. BN E
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M 1A A, B RHBIFE—TREEHL
EEBRSRBMTR, ETE— NS m L 3FEE
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Py =3X Py +2X Py +1XP o+ Py =

4XPoy+3XPy=9 (5)
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HHEARAFTE 2 M3, BBRHFRG6).

Poowe 3p+2:+8)+(9+8)p

Powd (2 +2x+8)+(9x3)

p+2x+35

K p=3.
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v A% el W U T B ( progressive rendering) BT 7= 4 Y BH
BRE. FEOS, BECREEFEITERE LR
B8 R ST R AT, BRnAE I SOER, RYiatE
DAZFE — ™ WAt ) B 2 ot ot 18 i S R T I 59 8
AL 4 W, BN —~ B AR AE Wi e 8]
B8 RS E R 530 #7%8, ARG ShRE
FEZEVIMHERN 174, XMBEHETHRKT R4
B AR,

MREB MR ENE R BREfFER

Pixcon Rendering Software

| R RN EN A SOLRETER T

]

[ Tea pot /Fighter Animation
OpenGL. Programming

v v_

OpenGL APT

j |

v

RTL level implementation

T p
' Frame collection u
using Verilog

and Conversion

MPEG Encoderj
MPEG Video
B1 ATAERHES HVP HEY 5 LR34 %
2.2 BEBERITH

WE, SHERG R BRI i A IR B oy
M. ATHCERBEEGLEMNIRE AgESER YL
PSNR(Peak Signal to Noise Ratio) 1E 3 B4 & & iE#

$h7. MF—IEANHN M X NGRS (x,y) B %
BR folz,y), ME{R f# PSNR

f2
max
M-1 N-1

T 2 DLy = fola, )]

=0 y=0

HA [ BB f(,y) BRKREA,

FPGA and Altera

Quartus ]

Power Extraction

PSNR = 10lg

(7)

3 BeLBPRERER

BN E QAR —H AT e 8 B —Fhid
HMECHEE. RERAR HEEERE YR
FAXE AR ERX B AR ML RE R R R, A
e 2y, AT — R B RN ECRE, B

|

B, FIRFMOTEITYS MR EEAT) Pmem

) 75% , Pmem J2 Vi [G] 7 i 25 FASUHE AR F5 BT

HENIR, IENEEBERBRARE

K, HERERFSIENKEE

538 ot AR P 51 B R SAE A .

3.2 EPEHBRENERLE

Xtk sEAT E A4 B FEE A Gouraud

EOHEEM Phong HFRE R, R —~1TY

(RE ALY EE B FAE X TR AL EE
AR A FE R, R E 8 Gouraud FH AL T
RAULBERARAERBRRENER. I THERR
{H,io%— A Y8y 33 E MR PSNR {H,

PRI B R T FE 4R R RO BE N BE B A A Bl
B TEETEEMPSNR AN, BRTEMN
PSNR RAIREAR R H 2, H AT LA T U R R — &
HZ& D WE L TERNS. SHERETERESE,
MRS CEEERE HE%. EM—FMBRENRE
HTRESEMBAYRE, BT, M8 fER R
—AHFE MR ENE AT E B — R R
.,

B 5 5 shBER, T LS s e 4 B 2 R
A SRR BRSBTS, B, 5B/ T
18 1 AL T 1 R 51 S B B AT, BRAR XE 43 BE 1Y
ER. WREGETBNREERE @8R E kg
TR T ENA,

F 1 B TR BRSPS SRR


http://www.cqvip.com

- 248 - THHENE AR S R R

pooo hgp://www.cqvip.coml

%188

BhES ST BE Y A . REEA R MR E Y
hE, BRI NER I BN =AEHREIRES,
NRGEIMERLE s = 1 BB 8, 3R VLA R
RTBRF, s 4 BIET 20 F1 40 B, HEFEFT

F1ABRW.
A1 EFRHRFBENFHDETE
Distance Avg. Pixel/Tri | Fighter | Teapot | Awvg. Pixel/Tri
1 23.5 7.35 { 10.36 51.8
2 18.8 6.56 | 8.52 32.1
3 15.8 5.99 | 7.10 21.9
4 11.2 494 | 5.06 11.7
5 6.7 3.66 | 3.23 5.4
Avg. 5.7 | 6.85
Power saving% 82.5% | 85.4%
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