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Collaborative Sensing Mechanism for Intelligent Sensors Based on Tuple Space
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Abstract: With the emergence of intelligent sensors (referred to as motes in this paper) which have certain kinds of computing and
wireless communication ability, more and more IoT (Internet of Things) applications can be implemented to sense, judge and react locally
according to the environment and its changes. Because of the limitation of motes’ awareness and perception scope, they need collaborative
sensing to be fully aware of environment states and to better adapt to the changing environment. Traditional mote collaborative sensing
mechanisms require developers to focus too much on interaction logics and can hardly adapt to the changing environment. To avoid over
spending effort on interaction logics while ensuring that the projects can adapt to the unstable environment, this paper proposes a tuple
space based collaborative sensing mechanism for intelligent sensors. It makes communication process completely transparent to
developers. This paper also implements a simple demonstration to show how to use this mechanism to build system and how this system
adapts to the environment.

Key words: intelligent sensor; collaborative sensing; self-adaption; tuple space
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Fig.6 Temperature control system
Ko iR R S ah ]

TE L DL 23 A, v S LA P A SO T e 4 ) B S BUATL ) nf HE 4 D45 P 46 ) Mote: Runner (75 %€,
I HANSEHL B 38 I Dy . S50 25 R M AT ACRS S A% BE AN B 38 . fiE g W9 77 T 24T EL AR
32 RBERSW
321 AR

P 7 S A AR ST PR S B P S T2 A A oA, B 8 JREos 17 ANASE I AR S 075 925 14 3 PR i 8 TR B 8 ) A 1L
TOHRFR I HARRD, 3 1 2 PN 7 AR K B2 AR B AE 3 3 T LA M A 07 AR SO LA S B B i vy ™ A
XS ) J DR

(1) FFRHLEIBEH Mote Runner V- £ 1 HEAT FF 4, 06 A 4K HCRI A BT 45 10 4 T 68 516 ik ) it e 7 2
B TR R B0k B D SRR DG CAE Ty B AT AR SOV R S B, SR R £ 7 A e A ) b e s,
JUEN YR TG 5 P R XA I R

(2) T A IA] I AZ A AETF AN SR b Z0URE 590 SRV AR« AT G2l S5 A0 1, DR G AT LS 0 F) 3 R
FHAS B (32 BT R A 2 T A S 777 92, 3005 4 5% 56 4 Hh Jn 21 2 1) AR HH T e N 5% SURT A B8 97 A3 00 12 AH
R At B AT A A o b mote B E SCAT ASS AT A Kdli . 7 ZEAT 2 ot LU Ay Bk S8 K4 i
FWT R aT, o SRR A HL R 5 4 00 1 A S5 R AR A S I

(3) N T IRIE ARG R BR RENS F KR T R N 03 7 B SEBUAMMIIR AL ToRE XA B B 1R
A%, R I A DKV RO B R AC LN G AT T A R — 2 N K T AR L B A 2 B AN SCAE S B R P e e L
ARV SEBL T R B I S, I EL AT BLS B 2 5 A 2 () SR, S B 2 S S e R I R Rk
I I4Ed.

23 FJs PR A AR S5 15 ) S B AT LIRS R B T A N B2 ) i P 5 2% PR 408 e A R RO

© PEBEBSAITT  hip:/ www. jos. org. cn



IEE F A ETF AL T GE G R B R RS LA 799

OuterTemperatureSensor:
Inject(TupleSpace.Capability, “OUTER_TEMP”)

InnerTemperatureSensor:
Inject(TupleSpace.Capability, INNER_TEMP”)
Light:
Inject(TupleSpace.Capability,“LUX”)

Controller:
Int outer_temp,inner_temp,light;
Read(TupleSpace,inner_temp, INNER_TEMP”)
if(inner_temp>TEMP_THRESHOLD){
Read(TupleSpace,light,“"LIGHT”)
if(light>LUX_THRESHOLD){
Read(TupleSpace,outer_temp, “OUTER_TEMP”){
if(outer_temp<inner_temp){
Inject(TupleSpace.Event,“OPEN_WINDOW”)
}

else{
Inject(TupleSpace.Event,“OPEN_AIR”)

Fig.7 Application logic code in experimental group

K7 Seae gl T Z AR
InnerTempertureSensor:

If(data[9]=="R’ && data[10]=="E’ && data[11]=="Q’ && data[12]=="1" && data[13]=="N’ && data[14]=="N"){
SimpleDevices.read(SimpleDevices. MOTE_LIGHT,1,0,senseData,0,2);
msg[5]=data[7];
msg[6]=data[8];
msg[9]="R’;
msg[10]="E’;
msg[11]="P’;
msg[12]=senseData[0];
msg[13]=senseData[1];
radio.transmit(Device. ASAP|Radio. TXMODE_ CCA,msg,0,20,0);

¥
else if(data[9]=="R’ && data[10]=="E’ && data[11]=="Q” && data[12]=="0" && data[13]=="T"){

if(data[15]<hops[0]){
Util.copyData(data,0,msg,0,14);
Util.set16le(msg,5,Radio. SADDR BROADCAST);
hops[0]=data[15];
msg[15]=(byte)(data[15]+1);
radio.transmit(Device. ASAP|Radio. TXMODE CCA,msg,0,20,0);

}

}
else if(data[9]=="R’ && data[10]=="E’ && data[11]=="Q’ && data[12]=="1’ && data[13]=="G"){
if(data[15]<hops[1]){
Util.copyData(data,0,msg,0,14);
Util.set16le(msg,5,Radio. SADDR_BROADCAST);
hops[1]=data[15];
msg[15]=(byte)(data[15]+1);
radio.transmit(Device. ASAP|Radio. TXMODE_CCA,msg,0,20,0);

Fig.8 Communication logic code of inner temperature sensor in control group
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Table 1 Comparison of the length of code
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