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Situation-driven Framework for Context-aware Computing

XU Bukan ZHOU Xing-she LIANG Yun-ji WANG Hai-peng YU Zhi-wen
(School of Computer Science, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract Context-aware systems generally use contexts to drive higher applications. Because context information is di-
verse in types and values, the systems developed are poor in extensibility and stability. This paper proposed a situation-
driven model for context-awareness computing. The framework is based on situation information, and it can shield the
heterogeneity and diversity of original context information. Situation-recognition is the kernel of this framework. The
situation is recognized from basic context information,and is used to drive related applications, This framework simpli-
fies the processing on designing a system,and is helpful in improving the systems’ extensibility and stability. The mech-

anism of situation recognition based on neural network avoids the problem of knowledge explosion when it uses the
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mechanism of reasoning. A prototype system was implemented,and it validated the proposed infrastructure.

Keywords Context-awareness, Situation recognition, Artificial neural network, Pervasive computing

1 318

HE I E R R AN REER GEE
IR IRSS , WAL T R R R &, iR IR &5 615
B. TETENAEEELUYM S MAER S-S,
X AR Rz A, AfTAT AR RT Rl b B A MR S L
BIR S . BERYREHL AN A MR E T B PN AREE .

ST v R P AR L R AT R . B A RO R 45, Schilit 24 T
AN THED) (Context-aware computing) , B % 87 R 0 58
HERNEES N Z—, HERAEE M RBE P HXEE
F RN RGRE R U BT KR, AT M B /- IRAGE R &
H . TCEE B IRS . BRI BT AL BR A B X R B
H B8 (Context) . “HEHERIFEA 5 U MIF B & LR FTH
REBEE AT R TR EDIRAS (B 7 sUR A MR BT,
Hrh, TR LR A s Y B Sk, AT DL i gk 1 R

ENTIEE S 2

BUA § BRI R GOR F LU ST B RS AT
ROREAL, B RGEREBUE RES R PR A A XN ESRER
KRR F RO E R AT EPITHRA. ATE
Bl S B RR R MM RS M EH. LUBRERKSIN
MBS0 RBRFE M E IR 2 RE A5
KSR T B

A T Ry AN AR, 42 T 35 5 IR Bl A SRR T A
&, R ERE R P RE MR RS R, BIRES R
P, K A P IR T X AT ] R AR S RIS . S
RARMNERE L RAETHEMENSRINMNER B8R T
SR P B2 SRR AR AE O RR R R K B IR E A THRIEAR )
RE.

T RUEX—ER KA RO, BT 1 B AR R
REFRE R, RERBUERE B RA 2 AT SR, N

BIRFAFIA]: 2011-04-07 RABHFIA]: 2011-07-14 AR EFK HRM ¥ H ST H (60803044, 60903125) , [ K 863 H 4T H (2009AA011903), 3

B#“Erita it B A SRR (NCET-09-0079) % BY .

#AF1986—), B, B4, FEHRAE I LB IHE . £ TR AL, E-mail: seekerxu@163, com; @34t (1955—), 5, B#%, M LEJIW,
FEMRRIBIBARITE AR SRR RPREQ84—), B, 814, FEPRSECVEETE . LT XURNRS; THM 1975
—), 8, BB, TEMRSENISETTE HREE, REXQ77), B, 8%, TEESME v IE TR S B A MR R .

+ 216 -



TR AR R RS . B30, 28 A IEZEWA e , &5 fL G
BA REREFREMA P ESERE R, X SE
BHATREA ST, I B A TEAR TR iR MR R, (LA
R R PR 45 %of s A HEAT SR , TIT 4 R AR 45 U S 1R 4 S\ B2
B A Bk A NEREB I AR LTI,

2 XTI

BERA BN AT EE - T ERMERKT
fE. —MEERMALGY RBEERE R WK KR M. #
BiEH, EEREMAPRGER BENRSSENE. Bt
AVWERBEEENITEEREAN AN R R RS LR
KR THE.

Context Toolkit!™! &5 F I [ X S B AR M B BRI EAE
e ERKED] — AP RS X EEE R
AT, FEARTBEREHXNFREL AL, Gaiad®
EROUEGRERZNFERAITERLE, il W8 e m
BRSBTS AT B AR LR E I R A R A 6
R . SOCAMY) 2 —AETFAKMERRMITTHHER, £1F
BARBCEEM Y R % 5 E R ML T 8. DCASI® W4T
LA SR R GEAE SR 0048 1, 1 i He A WO BUPL A A XL
BRI, R AT B M MR R ®R R,
P EHERER LR E B s LN, BE— SR E L)
TIERBRAMNANTE, HBRTHEREENEHRENRE
WA . BT X ER B EIEN AR, H I
REARTBEH XS MHERITLE, IAMURE TRETH
WERE, N THEEFAR, TEARTRENTT R4,

—EHRARBIRB XA R, 78 B A B g
RS BRIRBIFE SR, NTTFE T 15 BEE 0B k.
FARE RS R W s L 2N RS E RS A BT R .
BEESHERMMBHIEERE. FERAGVARIES
Sentient Object Model® , 33 F 12 DT - 557 I 4% i 2 vk X 155
BE B ATRLA AL ; Solar PR Hy T — R E B RE & M4 &5,
B AT BESE RS EE BINRTFES M, A 4
FEXHBATH— RS R

TRE T — el R B K RS, SCER(11-13 ]8F 5T
THRBAMR AT R, 3t R#1T TR mES. X
(2] 8 THR M O#RIES, X[13]0:E A4 r &
B RHTEEMEE, BEREEREIGRER, T
DUt — 2B AL BRAR W FF & . R RAEX SR
FHAL T RO, T HAES T RS 2R AE TN
HERE, MIF (S Bt FHE AR, M B HI 2 5 g ol Ar 15 ok
FREIXE. A SCHR MRS RRAT B AR R
RN RIS, A ROR B LR T MM K B, BT
WMTUEMRE.

3 SHREINAEE RN HESR

B EATETERERNEI, RAREEUAM N
Hl, SEUE B 25 TH] 5 Y B A TR (R, R P P SR 45 B T AR
%o M—TRESET S, BT REHPMRERERE B
BERARK, RERBRRBAG SRR s a R
i BR A BT AR PR AR 5 2678 210 7 v 33X A8 i s e
HITHR

BIREHMREAORSHE LARSERRR, WAE—pt

28 R BIRET KRR~ ot 1 @R V=_{t,w,0,
oy u ) G 2 RIFE BB AP RPRE B E w v
FERRSER, TURBEEX. TR EREX BT
FORKEARAD . HHEER A={a0,a15 v an—1 RN RGN
RER— LA, HF a0sa1, 4 B BFETRE
it — e, W — MBI R RS RA R R ERE

2 V-LoA mest. ARTTRA SR FARESE BRE R T
BB MESEPEE, EEREXEREGEERAERR
B, BT T BT R A B T B FIFERT 1
BRI AR ER TE SR T &M SRR
BEMATHRENEBIERER BREFEHRHITRE L
RAER BB AT EAEMBRER, FEAERERNE
B TR SR IAE B Y, SL 8 A9 A Context Reasoning!'!,
FH C={t,cosc15 s VTR —FNBEBIELE , WIE B R

HE SR ER Y VI>C LA, XHMFEGS
KB ST, KR MG T TP B, JRT, BB ZS i,
S MM FIUE LTS5 TR B RS AAE R I, R %
RO+ AR S 1, SO0 P 2 Bl B T K KA T 9
HORR S, A BB RS AT S S R S TR
ECBIAGRIOES ¥ — S AR A 05,48

EmRRE RGN, B VIscLs LA b s
e, ST P B T RIS A B R GRS, T
350 2 ] e S A1 B D 55 5 S O 30 B 2
MR TF & BRI EE . IR RS A MR 0 R
B RT3 SRR M T 3R,

3.1 BRMEX

BE I T , RGO B P A 0 3 A A
FrHE S , B PR — B P B R R R B . B —
AV [ 4 A B BB RE P, 24 R B A M SRR B T 5
R, BAEM AWM 4 % 1R, T — e
SRR AT S — R T 5, EE B IR o S 3
TR — A,

758 (Situation) FE AL B3 B — 698 HHE BT E
FFTR R (B3RS R R T, £ SBFATe , 35 57T DU
g — T G HE RS G B R R B e AR L 5 ELRE I,
By A o S 28 T BB , e 8 S 4
BT B, LUT A o B B — BB Ae i 5 BT T
TR RGN P R AT 1 — 3R 51 4 4 B4 48 A 4 2 R
H057, 5 SO I S R AR 0T

(B, X — M B T B0 RT3, 0 T L 2
BERE RO RS A R SR 25 SR R BLRT T 28 i 28
W 2L B P — B4 AR A REE T TR . i, A
bt Rl BT BT & M B B R AT M B0, 1
7 Ao 355 A 2

0 0 s P — RS R B & BB 8 BB T
BRETHENES . R TRBE N (C, f,A), HF
CHRFEGRTFHLMIIEBNES A R ARAE LR
FHMOSEES: f BREAC 58E A 2 HWB S %
7.

FEAR SCHISE ST 0 2 23 B R B PR A IR 0
TR, — 5 RS T AT RELRSMNERRERER
BARETR T RGN P BRI WS RS, —4

217 -



B Bl 80T LUE S R BRI R E TR, REEE 5
SR PN, 520 5T O R B B P AR 5% B 1 B ok e B L A
% LIESS .
3.2 SHEREHIHHREBATTEHRERREH
GRS EE TR RER R BRI R P RIS
HRE RN RS BESES . FCRBRERAGSHE
WHRGFRFHHERBATE RS, REABREPEHE
AR BT R A BRSO 5 AT &5 B R R, JRGE AT AR 43 3
B VEREAR GRMRZE NARE 4 N R, mE 1R
N HERUEHRINT .
B E
FEREE
WRERE
HEE

A1l GREFSNERBATEREREREH

VHZERRERR DO YHEEE, SEMBRABRER
BBl A MR R RS E = MM RARSRE R LR
RAGHXEAR; 7T LR BUR R W42 57, SERY B R A8
Ntk FBTRR RGN RIE.

BREFEATEBHERNBRGE S R YEE K

B AR B B R N SRS, SEBUR R BB i o — 2%, 42
RIERER AT R,
- GEHREEESATRIAKGRNEZERANERE
BB — RS MERLHITAE RS . HRARE
MK BB A B 5 o B R R, SR R E B
BRAT BN R E BB RS L.

R 2R &2 18] R ST BRI RS R SRAETR
FERATTRBL N BE . RS BE IR T REFIITH.
FA RSt shfE Lt sh R Wik . B RAERKEIR %
RIS K ARG IR 5 86 vb BE A 5C IR 45 6w B AR
3.3 BREINEIBAUEER

GRS TR LR 1 Rl 4 BEW 0 ER
AV R RESZ NSO TR BT E A, nE 2 B

RN

AR BH

T T REE
EVEE

B2 SR TEES

IRAEHL T YEZ , RSN R P A K B R0 BB 5
f—E AL HE SRR IR AR . —BNEREEAREA
BB 2 TREE ST, T B H AR T B A R e I b 2
Bt AL 55 . BRASS R X TR BB & AR ST ST i
&. REPHERERHBAGS, ENZBEERGERSH
ARk 3 R 06 B HEAT TAL B AN SE A A5 . BRER T DA
SAMARAMER, XA ST TREREN Y R,

WESRME R R RAER ARt B,
BESL IR t BN B R R 2 BUAL B G — SRR T AR
— SR BE U T — R E 5, (8 1) AR LR AR B 1
T AR— B, EREN R R LU, £

+ 218 -

& AT RE R BT B — 3k, RATIEH B0 RS M IF R A
SERA—ROE . WHHRALE I EE BRI RIMA
#HEAERENRSURERLEERENIRWET
P E RS S) , R S R A o1 S R &5 H IR 1
Lhl. IEREAE WRASSLIERMAIEE.

iR AEGR ISP S, R R G, AT H
ZN R GIRG 1B BN RAE B I AR R
HIFERARRS L. HRPBIEXT TR HEL AT
RLA R BT TR . SR ISR ERE AN
RUPUIERATRIT B 4 THABEA T ARG RIRNE
o BRGHERIIG ST i BARS RA B) R R A IR
% b, PUSERUIR S W B B Th BE

R 55 1240 B R SAE M7 SEA L SEBRSE RN B AR AR
%o FPEBRRS RS IR T REH B IR FIITH
B S I 0 SE Sl R TR, — MR T AT 30
FEaT LA Bt — A B IR 55 S 58, HE L MR 45 1R A B R BAK
BRERRAE B SRS SRR, RS EAEZ R
BFEMEUMERER. RERMERERA SR
AHITIEE.

ERGBATABRT BB LN RER TR XK
JECHR B I % H AT — 2 B0 AL 2 IR R MR BT E
M—ANER AN B B BRI 56 (0 SR 0 R , 456 g T
SR8 By S 3 SE A (N — RS B8 S BT IR FH P I (o BORS  FE B
REFNHE BRI LI FE B = 4845, S B EH
B RAEE RS R R = A n 5 B R B AT
B a0 BARESC A, I SRFR R P B4k i) R4 D 5 1 35
RALE B0 5 R E S L BIBE B MA 28 P M R B SR 1T

AEEL GRS B MR N ARG R, SRR

G Rt  RIERA i S AT R MRS R AR . AR
&I RSB RS 7 ST AR B
TXAREYME. MRS ILRERREETY R4S,

4 FRIARNEE

BEE RN AR R BN R, ACERH
B&FEH , X TE R e AL i, MU0 s 2 R B K
MR KBR T AR RS R, BE BB REN TS
HEREETRE. I, BESAERRAE L, BRELUN
MREKAE. BT NMEESRTHERBEEERSY, &
REFRTT R BB B R B A LE , R — 1 7R 5
BT AN GRS RME, ETH RURHAHSE
W4 AT R A2 SERB ARG R TR .

41 ETHERZNGRIANER

MR A E B S A — AR, REM
2R FL2E R Hecht Hielsen™ ¥f H A — i E L& “WEN
2% R 1 25N JE 140 B A b R B TR b e S O M L R R T
R ERE, ARG R ELRSE AR BHE
W) R SR AL A BB

P2 P45 1) 22 A 28 B4 T 22 B N 881, R A BP (Back
Propagation) & 3= i) 2 )2 8% 51 8% (Multilayer Perceptron) &
ROV B AR LB Z A RS, B MM
AR SO SE RS SR THE. B 3 RASUCRA BP HE W
AT ROR R,



S = (838500 Sp0eer §)
W= Wy )
X = (X, Xm0 X s X y

V= VeV eV )

C =(C),Cpnerer Cyees C, Y
H3 FRiRHER

BARE C={c,c, a6 T BMEMERRA,
Kt cryeoseenscnonrcn B—arBEHRR MR AR HEE.
HLBERETRARBER R, bA SR U A BERRTE
2, F e R B0 25 MR R R BB R e B0, 1] IXH k.
o=—"1RABEHETII AREMRZEH .

BERH RN X={x 2z, serns ) T HH =
—1 BRmLEMETs | ARETRER .

WBBRERR S= {515, n, s Ll &M
SR i, T LR BBUETE AL T LASOR i 5 S5 1
TR A P 45 00 B 2ol A Rk B 1A SR i Rk 3
.

BMARIRREZEBBERERV ER,V={V,V:,
o, Vi, Vo ) T P S 8] B V; HERESE / MG TTA MK
KUk B s B2 4 )2 2 B Y BB SE B R W 3R, W= (W,
Wosees s Wiy, WL, K SI A B W, ARHES L
JUXT R A 1] &

AR EA LT B

W=

sn=f(nety) k=1,2,--,1 ¢h)

netk—‘:_iowjkx,- E=1,2,-,1 @
P

E%}%’ﬁ:
x,-=f(net,-)j=1,2,‘",m (€))

netj—‘—'é)ovi,-ci j=1,2,"-,m )
DL, AR R () ¥ R B Sigmoid MR

A (D —K (DO FEH R T RS R EERR,

4.2 WMERMEKWINEGES

MZRETER AR E LT —E M4, BP M2 M4
R RIR2E R 15 f54% B B (Error Back Propagation)™®, H
HEBHEE, I ERESWERNEARSRENRALE
WA BAR. FifeEe MARENBAREA 255
BEEAHEREGRRDE. F8HE0ERE S SEn %
HARRE, MEE AIRZE B S R 48 0B, B LA AR 206 a0 1 iR
EMMABRRRER L, W& BTUAEHATEBIE. RERAEK
SRR MY T MR, HREH D MiIRER RN
B2 RBE , ST B TSR B E 2 T B, W SRt B A B
2R,

A 4 Bz WAEE R BP M2 M SRBENES RN,
BB 4 TR S, BT HAEE MAGES X NGARHAR,
BEARESETAHAERRER YV, BIZENEHES Y&
FEEMEARREE, BEdHE T ANENNE W, 53
ZEHNO. RNAEE - fEMEEHESE d SLRE S
O MWEARRNREET o°, BT 3 B RUE B %

BREEE O BBES Y AW BREZRZES
AL BRARENIRERFS &, AR L RZAER A
BE.

B 4 BP #BEMKIIHER

5 MAERH

AXETH RSN IFERA BRI T [ E 4
AMERRERM RS (WE 5, FELEALZBSEER
BB ARLWEHT THRER., FHRASFRTREFAR
e 247 IE A IR, BT TR R IEA R R AR R (N
BB BB K DK BRI BA BGE) B LR S
WREREE A EA UWB(Ultra-Wideband) i R 4t . K B Ky
Wik XRIEEFHRERS. YRERIHFENHR
R H i 2RI R A7 1) F P R AR GE R R

Bs EmEFANERERERURSE

ARG TAERAE R - LW = T 1 B AR B AH R
BRI E B GRS %) FEAT 403, US4 BT Ak
MER. REREGRAMRERS, BrRaRKEREA
2. PRAEMR A5 TSE R A P B AR L B AR BRI A BN
MBS E B Bl E—RBGRY, HEAEETE
LR, AR BIEEA W SZe B Bk ff B 4 H Bl
IKALETT A BA PR BGE W RR B IRBGRE, R4
SRIEE AN ETE MBS E SRk REE.

BT REMGRPG G ERE THEME R, M
AR ELET—ERIg. HEMENEASBELRERS
B, 4 i RS IR R BE BRI B TR D EL 4 B AR
BIREER, U ERS R TR . NHEEREL AR
MEERTT , KRG RERE R 12 (55 4 N EARE)
KGR KGR MGG R GERG R, BAGRELAH G
BRI 7Y RHR, RTAEMBERZE G . EWGRE
BURGERT IR AMER R 8500, ARG TR IR ER
55 AR AR 80 5 R STIE IR B N A B TEM R &
L. i TREREAFPNMERBH, REBEFSEREME
TER .

6 KWHER

KRXHRE RS THS REMERHEST TIFME. T
YRR RASCHESR B, B bk RGM AT AT EBER 4%t
IR B 2 T #2 M 4 B S SRR SR SR AT AT, REE
P BRI 2 2R e W oz A 18] (R R S s R A 1)) B R GE T #E
MR ER.

+ 219 -



6.1 HJIASNEBmELH

HEMBESHWMAMETT 6 . 05 RE JRE 8k
RIE 7 R RRAFEIE S LB TR 6 R f],
TR NE AL RN B T R BOK 38, MUK BRI B &gy
ARFKIF s B EITTN 4 4, 4 BIRE LR R R 7t K IF
REG R RGGRMERT R, HEBRERR. LHHE
N 1 F, RARAE TR R R B AR 0 B, RN AL TG
B AN 1100 2R b T 3R dg Sk T 42 AR 37 8 v, 0000 R
AFHER=ER) .

SRR RATRZEALZESERMDERE, MK 1
Bz, & 1 HENRE SR ERERBSRERMBEL L4
B E, REE R R B I REH 0.1 BR, 1R
AR AL ER 1~6 MBERR 6 MARKAE; BT
PGSRBS LB A RMEHIWRE . TBHAPRET 100
MERIME MR IGREASRE, 5 50 MERTIRERLE.

#1 LBEE
it ;4 BE EAEER) EAERED
1 32 1060 69 329
2 25 739 70 327
3 18 572 71 329
4 29 964 70 71
5 40 1327 70 330
150 54 1444 69 329

F5 RERS ME AAHE BEFE RKFE

1 0 1 0 0 0
2 1 1 0 0 0
3 ] 5 0 0 0
4 0 6 0 0 0
5 0 2 0 1 0
150 0 3 0 0 0

SR U R S Y R A IR B B S R 2 51 i A
6 7R .

1
08 095
09
085
*

2y 0BG e o ————— -

55075
% 07
¥ 065
06
055

20 40 60 80 100

0300 200 300 400 500 600 700 800 900 1000
MkRE
() BRABEHRRIIRHYRR (b) MR SHRIRFIREXE
K6 HEIAHEK

A 6(2) BAEVZRRECH 1000 B H BRI M R SR
BIRR . BRER, YU GRRAEM KN, AR AR R
ARENRRE. AYIHREEEERE, HRPHIERREET
85%. B 6(b)RAEVILGHEALEN 410 AN THRRMERS
YILRRBUHX R . PR B3 B U R B Rk s 3%
B BRIR R X RIIER A SR 4# TR, 7T
PAZEREA ISR T sk BB B iR e R . (R
T A A 2 VN GRUOBORT DA — BB b g m gt 2
MR R TFH SRR .

RUEMZITH MRS RO R R AL RINE 2 B
5], BREARENETTRENLE SRR BIHERRE 00
BR, S HEFRENET M BEER KRR SR IR
R, EREMETAEIOTE L, i IR E J7 8  FE L PR L

+ 220 -

PR R KR
%2 BREEHZSTMSHRIRIIENER
B B M2 T K 3 4 5
E 228 ES 0.8 0.8 0,72

6.2 HRGIEEEITME

AXHRRARGFEEFEANLZRESE MY ERETH,
KBEARMITUDEL PR P THMAER. BEEITEILY
BB 40 F : Intel (R) Core(TM) 2 Duo CPU E8400 3. 0GHz
2. 99GHz, NTE 2GB, #E & 558 Windows XP sp3, £,
BAERRGEBT B MmN A, it 50 WERBE
BERE.

REMBITABRE LR 3 B BB B4 3
BRI R N T AR EE M AN E SR TIE . &%
& L2 , #E BT 3369ms; X 4% T 8- B4 5T 1 1 U 0F RE
AFE] Y 242ms; 3R BT 8] 9 47ms, We B 35 5% 28 4k B B[]
A 126ms, 1733 72 R B K N FE TR FE{U R 10980kB, L4
EREW, REMBHAS R, HESBKWTEEN; RGN
T R B 18] S AP, RGN N R SR REE S EWER
LR RO A PR TSR . B AR .

HERIE FIEIAFTHE T HBE R T HRAOME, 2
BT R ESNERERAMITEESR, EREEREEHE S
WRRSE, AR BN AR EAEARES RER
T E B R ST & R ; WA HEZR R AR 6wkt
FE.BRTRENY BRENRENE. £URRBINERE L,
A A E M RA WNE B SRR A
R TEENETIEREH BT ROTIRRESRNE. K
BAGRIE T AL I, 9I5BT HOuRvE & 8
RT3 .

EZRAE G RN E TR AW ERE R THA SR
AL EMAMHEER TG B NGEERBAS. RXHE
X -~ AT G, AR E N A B R A AT BE
NEREST .

2 % X W

[1] Weiser M. The computer for the 21st century{J]]. Scientific A-
merican, 1991, 265(3) :66-75

[2] #obth, RITE,. WEYL. HEHE ] HH EHLFH, 2003, 26
(9):1042-1050

[3] Schilit B N, Adams N, Want R. Context-aware Computing Ap-
plications[C] // IEEE Workshop on Mobile Computing Systems
and Applications. Washington, USA ; IEEE Computer Socienty,
1994

[4] Dey A, Abowd G. Towards a better understanding of context
and context-awareness [ C| / Workshop on the what, who,
where, when and how to context-awareness at CHI 2000, New
York, ACM Transactions on Computer Systems, 2000

[5] Salber D,Dey A K, Abowd G D. The Context Toolkit: Aiding
the Development of Context-enabled Applications[ C]// Proc. of
Conference on Human Factors in Computing Systems, Pitts-
burgh,USA,1999.434-441

[6] Romdn M,Hess C,Cerqueira R, et al. Gaia: A Middleware Infra-
structure to Enable Active Spaces[]]. IEEE Pervasive Compu-
ting , 2002

[7] Gu Tao, Pung H-K, Zhang Da-qging. A service-oriented middle-

ware for building context-aware services [J . Network and Com-



puter Applications,2005,28(1):1-18

[8] MEE,FE, TN, %, shA LT 3CRM RS ET].
HHEHRL2E,2009,36(9) . 218-223

[9] Biegel G,Cahill V. AFramework for Developing Mobile, Context
Aware Applications{C]// Proc. of the 2nd IEEE Conference on
Pervasive Computing and Communications. Orlando, USA, 2004

[10] Chen G, Li M, Kotz D. Design and Implementation of a Large-
scale Context Fusion Network[CJ / 1st International Confe-
rence on Mobile and Ubiquitous Systems, 2004

{117 Yau S S,Gong H D, Seth H S, Development and runtime sup-
port for situation-aware application software in ubiquitous com-
puting environments[ CJ // 28th Annual Internationl Computer
Software and Application Conference, Hong Kong, 2004

[12] Yau SS, Wang Y, Huang D, etal. Situation-aware contract spe-
cification language for middleware for ubiquitous computing[ CJ/
Proc. of the 9the IEEE Workshop on Future Trends of Distribu-
ted Computing Systems. California, 2003

[13] Yau S S, Liu J. Hierarchical Situation Modeling and Reasoning
for Pervasive Computing[ C] // Proc. of the Fourth IEEE Wor-
shop on Software Technologies for Future Embedded and Ubi-
quitous Systems, 2006

[14] Guo Bin. Sixth-sense: Context Reasoning for Potential Objects

Detection in Smart Sensor Rich Environment[ C]// Proc. of the
IEEE/WIC/ACM International Conference on Intelligent Agent
Technology. Hong kong, China, 2006

[15] Marti P,Gabrielli F, Petroni L, et al, Situated Interactions in Art
Settings[ C] // Proc. Workshop on Situated Interaction in Ubi-
quitous Computing. April 2000

[16] Schiele B, Starner T, Rhodes B, et al. Situation Aware Compu-
ting with Wearable Computers [ J]. Augmented Reality and
Wearable Computers, 1999

[17] $73. AT M2 M40 (M. Jb5T. b5 mg d K%t B,
2006

[18] Hecht-Nielsen R. Kolmogorov’s mapping neural network exis-
tence theorem[CJ // Proc. 1987 IEEE International Conference
on Neural Networks, New York:IEEE Press, 1987

[19] Minsky M L, Papert S. Perceptrons[ M. Cambridge, MA: MIT
Press, 1969

[20] Rumelhart D E, Hinton G E, Williams R J. Learning internal
representation by error propagation[ C] // Parallel Distributed
Processing. Cambridge, MA ; MIT Press, 1986

[21] Rumelhart D E, Hinton G E, Williams R ]. Learning internal
representations by back-propagation errors{ J]. Nature, October
1986

(E#%F 211 1)

HIfE R, ecgHrv 7R 0 B AE F ¥, ecgHrvDistr £ 78 L 3R 4
i s ecgdeltaNN F /M 48 % L sh A B 2 EH H HF 7R,
SDNN 275 IE % 03 B AR 22, ecg TTDWON FR T I
T REASEHE , ecg_rmmsd 7 4B IE H A 2 8 1 F 5 F
WA ; max B KAH , min 5 /MME, mean 34 {E , median
Ay E, std 25, range M IREAELTEE.

#4 BURHETH

R RILHETE %%

ecgPQ mean, ecgQS-std, ecgQS-min, ecgPampl-
std, ecgHrvDistr-median, ecgabsRdiffampl-mean, 8

Anger
ecgdeltaNN-mean, ecg Tenergy-mean

ecgR-mean, ecgQS-median, ecgRampl-min, ecg-
Sampl-std, ecgPampl-median, ecgHrvDistr-std, 8
ecgPT-median, ecgdeltaNN-mean

ecgP-range, ecgQS-mean, ecgRampl-min, ecgPT-
Fear std, ecg_ rmmsd, ecgdeltaNN-mean, ecgQRSener- 7
gy-mean

Disgust

ecgP-min, ecgPQ-min, ecgPampl-std, ecgTampl-
Grief std, ecgdeltaNN-mean, ecgdeltaNN-median, ecgS- 8
DNN/SD Delta NN, ecgPenergy-median

ecgR-std, ecgP-min, ecgPQ-std, ecgST-mean, ecg-
Sampl-min, ecgHrv-std,  ecgHrvDistr-mean,

Joy ecg TTDWON-mean, ecgPT-std, ecgTampl-medi- 14
an, ecgabsTdiffampl-std, ecgdeltaNN-mean, ecg-
deltaNN-median, ecgSDNN/SD DeltaNN

ecgP-range, ecgQrmin, ecgST-range, ecgPampl-
" mean, ecgPampl-median, ecgPampl-range, ecgHrv-

Surprise Distr-median, ecg TTDWON-mean, ecgTdiffampl- 10
mean, ecg_rmmsd
HRIE A SCESABREN ECG 55 R EBURL R

fiESR . BRI HTRE IR AR S A » SEBRRS JRAR R AE SR AT W
P EAH AR B TR TR ACERHAR BB T
SRR, A LR AR R BT S, WO B EE BQP-
SOBERAEFNERERENREE.
RGN A LA R RN, B K HXT ECG 55 1)
JRARASE R HEAT R SE , 455 SBQPSO B k5 Fisher 0481

R J o 2 B T R AR AE RA T AT . ER TR, BER
¥ BRI 4 288045 5 AT FHE LR, LIA B E
HFEIRAIROR .

2% X W

[1] Picard R W, Vyzas E, Healey J. Toward Machine Emotional In-
telligence: Analysis of Affective Physiological State[ J]. IEEE
Transactions on Pattern Analysis and Machine Intelligence,
2001,23(10):1175-1191

2] Kim K H,Bang S W,Kim S R, Emotion Recognition System U-
sing Short-term Monitoring of Physiological Signals[J]. Medical
Biology Engine Computer, 2004,42:419-427

[3] HaagA, Goronzy S, Schaich P, et al. Emotion Recognition Using
Bio-sensors; First Step Towards an Automatic System [J]. Af-
fective Dialogue Systems, 2004,3068;36-48

(4] AR, AMK, XfER, % ZTERER/DMERNLERES
FMRIT T, BHE AIHT 241, 2008, 04 31-32

[5] Xu Ya, Liu Guang-yuan, Hao Min, et al. Analysis of Affective
ECG Signals Toward Emotion Recognition{ J. Journal of Elec-
tronics (China),2010,27(01).:8-14

[6] Cheng Y Q,Zhuang Y M, Yang J Y. Optimal discriminant analy-
sis using the rank decompositon[J]. Pattern Recognition, 1992,
25(1):101-111

{7] Sun J,Feng B,Xu W B, Particle swarm optimization with parti-
cles having quantum behavior[[C] // Proceedings of 2004 Con-
gress on Evolutionary Computation. 2004 ; 235-331

[8] #MR. BFITHN FRMAEBREARID]. Bt IR K, 2009

[9] Jone K A D. An Analysis of the Behavior of a Class of Genetic
Adaptive Systems [ D], No. 76-9381. University of Michigan,
1975

(107 Bradley A P. The use of the area under the ROC curve in the e-
valuation of machine learning algorithms[J], Pattern Recogni-
tion Society,1997,30:1145-1159

» 221 -



