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+ORTQXKPI )TGGPJQWUGOU #WV
&CVC #ESWKUKVKQP YKVJ /QDKNG -
U[UVGO XKC 9KTGNGUU 5GPU

VWYiQ ODWLMHYLFV DQG 6LI

8QLYHUVLW\ Rl 6]JHJHG ,QVWLW)>
+XQJDU\

6XERWLFD 7HFK 'HSDUWPHQW
6HUELD

+PVTQFWEVKQP

7KH IXQFWLRQ RI D JUHHQKR X\DHD LMJ R/RL BU HFIRW & MWKLHR @8 WR B WK |
RI WKH SODQWYVY 8VLQJ DXWRQRPRXVWRHPR®UW®RU \DXDIDW WGV Qk
SDUDPHWHUV IRU FUHDWLQJ WKH RSWLPDO HQYLURQPHQW LQ
ZLWK VHQVRUV LV FDSDEOH R|I GDEXL®DRWR WHRSHQRZD Q® \E
JUHHQKRXVH 7KLV FKDSHU GHDOV ZLWK WKH LPBWBWHRY LWL
JUHHQKRXVH HQYLURQPHQW ,W LQWURGXFHV D ZLUHOHVV VHC(
SXUSRVH RI PHDVXULQJ DQG FRQWUMRGSDQFDWEKRQ JWBHRHQKIR
DGYDQFHPHQWY LQ ZLUHOHVV WHFKQRORJ\ DQG PLQLDWXUL]D\
VHQVRU QHWZRUNV WR PRQLWRU YDULRXVQBVEBBWWYJ®RI M KIHL
&OLPDWH PRQLWRULQJ LV YLWDOOLQPISRHHOEKRWVWR VG WE&HUT
WKH FROOHFWHG LQIRUPDWLRQ KDV D JUH DA XIUDIP\XR R FIR QRQU F
UHVXOWV &XUUHQWO\ WKH DJUR DOLPHQWDU\DPDBRXMW LWH®G
WHFKQLTXHV 1RUPDOO\ WKH W\BY RKFOWTQXLWRWELR @ SWWY WDHO IR
DOJRULWKP WR EH XVHG )RU VRWDGUWLR® BR WL R DWHVRRLPLMW D
GLVWULEXWHG WKURXJK WKH JUHHQKRXVH DQG FRQQHRRONHG W
WDVNV 7KHVH HTXLSPHQWYV XVH W KRH BDHAH G \G D VF R V\DHPTS)XOH. @R H\
WLPH EDVHG FRQWUROOHUV 7\SVUFDQFORSEBLPRQYLWAVLRU :6MUD
FRQWUROOLQJ 6RPH RI WKH VBEEWIRDW PRRLWDWLIRIQ R BDMHFRY W
W\SLFDO DSSOLFDWLRQ D :61 LAKNBBWWHI G HIQ W W IFFR@OHF
LWV VHQVRU QRGH 7KH :61 EDVHG MR 6 RQRIOCHID KON 6 BPWRHE D
QXPEHU RI FKDQJHV LQ WKH FRQWUROHDBWALRRGD R¢ WE B HF SRS
EHWZHHQ TXDQWLW\ RI WUDQVPRVYERQ ,RORR ERIQWY UR® FGIKRR Y H
PHDVXUHPHQW SRLQWY DUH UHTXLUHG WR WUWHMRH LQRBQ | MWK H QC
SDUWV RI WKH ELJ JUHHQKRXVH WR P DNW WKHP JURIHN KSRIR\EHH WD
&DEOLQJ ZRXOG PDNH WKH PHDVXUHPHQW V\WWHP H[SHQVLYH
FDEOHG PHDVXUHPHQW SRLQWY DUH GLIILF®OWGW RKXWO RFDMUH !
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VHQVRU QHWZRUN :61 FRQVLVWLMYI VRHQWRIL Q RGHIY HITXHSSHG
DQG RQH RU VHYHUDO VHQVRUV LV DQ DVWRWEXIFWMA WWHK B QUH FRL/
PHDVXUHPHQW V\WWHP ,Q WKLV ZRHWOH\Z\H \GHYHROR RG D IRW J|
PRQLWRULQJ E\ LQWHJUDWLQJ DG VEXIN6RT 7S B\D & & DR FSURRM VGVHH P
IHZ VHQVRUV FDSDEOH WR PHDVXUH IRXU BGYPDWHPMDWLM EQ
ZLUHOHVV WHFKQRORJ\ DQG PLQLDWXUL]DWLRQ KDYH PDGH WK
PRQLWRU YDULRXV DVSHFWV Rl WKH HQYLURQPHQW LQFUHDVLAQ.

/QDKNG RNCVHQTO

ORELOH URERWLFV LV D \RXQJRWHOIGQRO XG N HIDURKH QWIVQHR ULQJ
GLVFLSOLQHV IURP PHFKDQLFDO HOHFWULFDO DQG H®HFWURC
DQG VRFLDO VFLHQFHV 7KH % RDSOH WIH(GOXRD WRR QY IGVH DHPOR SP H |
HTXLSSHG ZLWK WKH QHHGHG VHQVRUV IRU KHMPLIKRZ\Q WEPSH
JLIXUH  WKH %RH %RW LV D JUHDW WRRO ZLWK ZKLFK WR JHW

)LJ $VVHPEOHG %RH %RW

7TKH 6XQ6327 :61 PRGXOH PDNHV LW SRW LERERW-YV K6, & BWL
PLFURFRQWUROOHU EUDLQ WR FRPPXEDVBDG® XM \VZHW H Q MA-MIO D E H WJKX
D QHDUE\ 3& 7KH %$6,& 6WDPS PLFURFRQWUROOHU UXQV D VPD
WKH %RH %RW URERW:V VHUYRVHQMMRBEGVWKRQBAW PRBRXWRIAD W
ZLWK WKH ZHE VHUYHU

%QPVTQN UEJGOG HQT OQDKNG TQDQVU

$ PRELOH URERW QHHGVY ORFRPRWHRIQVPW RKPRYN PVKW R R WK ROQW E
RU XQNQRZQ HQYLURQPHQW %XW WKHUH DUH D ODURBRHWYMHULHW
VHOHFWLRQ RI D URERW:V DSSURBRK WRQWRBRBRAWRR) PR DLDH
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+ORTQXKPI )TGGPJQWUGOU #WVQOCVKQP CPF &CVC #ESWKUKVKQP
YKVJ /QDKNG 4QDQV %QPVTQNNGF U[UVGO XKC 9KTGNGUU 5GPUQT 0GVYC

JLIXUH SUHVHQWYVY WKH FRQWURO VFKHPH IRU PKHWIHDURERW
UHVHDUFK URERWY WKDW FDQDAMDIDNVAMPPIOUXIQ & ORIGHR XMWV H
WKHVH DFWLYLWLHY KDV LWV RZQ FRQWURO DOJRULWKP *\ OHYV

Knowledge, Mission,
Data Base Commands
“Position”
Localisation, Global Map - Cognition
Map Building il Path Planning
\
Environmental Model
o Map Ein
Information Extraction : _
= and Interpolation FatilSascaion o
o _ =
.-E. Raw Dat A Actuator 8
g e et Commands Y o
g g
o Sensing Acting §
Real World
Environment
)LJ 5HIHUHQFH FRQWURO VFRMPH WU PRELOH URERW V

IRFRPRWLRQ LV WKH FRPSOHPHQWLSIXPD@LLSHQO DWKLHR @ R ER WDD U P
PRYHV REMHFWV LQ WKH ZRUNVB DFKHP\ L0 SORIFMRIPRWIRRIF HWK H H
LV IL[HG DQG WKH URERW PRYHVKE\ H®SDWR\QLRHQM UF® ERRV W F
VFLHQWLILF EDVLV LV WKH VWXG\ RUDFWXRW RRYFWWDWNQEH Q@HE
WKDW LPSOHPHQW GHVLUHG NLQHPDWLFDO DQG G\QDPLF SURSFH
PRVW SRSXODU PHFKDQLVP LQ PRBLPBGHRERMLIFOHD Q® LG PHU I
DFKLHYH YHU\ JRRG HIILFLHQFLHV UPQDWGRHI®\ WRPZDWMK PBF
LPSOHPHQWDWLRQ 2Q )LJXUH WKH NLQHPDWLFV RUWALRI) PRE
EDODQFH LV QRW XVXDOO\ D UHVHPDERFK SHREOMP IEQ ZEKXHO A&H
DUH DOPRVW DOZD\V GHVLJQHG VR WKDW DOO ZKHHOWDUH LQ J
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)LJ SRERW NLQHPDWLFYV DQW LWV IUDPHV RI LQWHUHVW

7KXV WKUHH ZKHHOV DUH VXIILFLHQW WR JXDUDQWHH VWDEO
EHORZ WZR ZKHHOHG URERWVY FDQ DOVR E©® VWRDHOMKBQ BALKUE
ZKHHOV DUH XVHG D VXVSHQVLRIOORZANEP A \Z KTV WS R\DRL Q V
FRQWDFW ZKHQ WKH URERW HQFRXQWHUV XQHYHQ WHWUDLQ OF
IRU WKLV NLQG RI VIVWHPV +RZHY IEVU Y DW KXW EHH/Q VWRKG JUR X S
DGHTXDWH VROXWLRQV IRU PRWERQY WRQOWHR @ (RH D YAORBLXED W R

7TUKPI 2QVGPVKCN (KGNFU OGVJQF HQT PCXKICVKQP

$ SRWHQWLDO ILHOG FRQVLVWYDWRWWZRWLBRISGIHUIQWED GR W H Q
DQG XVHG WR DYRLG D FROOLVLRIH ZZKLIO KX PHR[BHFW HG R ESVUMIE
SDWK 7KH $WWUDFWLYH 3RW H@®RWHDW KRR ¥ HY DV KB H HER-ERMU RLRQ H
WKH 5HSXOVLYH )LHOG DVVXPHG WR EH JHQHUDWPRY HE\DREVW
GLIIHUHQW ZD\ WR DYRLG WKH FROOLVLRQ 2 .KDWLE 7KH
LV D ORFDO SDWK SODQQHU PHBAK.K® WILKED W KZIDN PLHOMKURRGS % FHIGQ H'
DV UHSHOOLQJ IRUFH VRXUFHVIRDEB VRROFHNVV DRHWSIDW W LY JW K
E\ WKH FRPSRVLWLRQ RI WKH WZR IRUFHV ZKLPAKVSRBXHHRP D U
REVWDFOHYV ZKLOH PRYLQJ WRZDUGV WREWKHPIMWWLBRDO\ VKR SIO
LV DEOH WR SURGXFH UHDO WLFROFIFAHROD DY R LGBQ¥6WHY HRQU
HQYLURQPHQWY 7KH PRVW NQRZQ OLPLWDWQRPDRIZWKEK DISISHLR
WR ORFDWLRQV WKDW WUDS WKH URERW DQG SUHRHQWKILW [UF
PDLQ SUREOHP KDV EHHQ DGGUHVVHGHMY WEKQWGWIUMH WHRQ WRY HIF K
PLQLPL]H LWV LPSDFW 2 .KDWLE

#VVTCEVKXG 2QVGPVKCN (KGNF
7KH DWWUDFWLYH SRWHQWLDO IE§RQBOMR WHNERRYE E OMRI RUK AV K
WKDW DWWUDFW WKH URERW WRZDUGV IWRIQN WQ WWKHN HRVIOUBRRVPI
DFWLRQ YHFWRU ZLOO SRLQW WR WKH WDUJHW JRDO
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+ORTQXKPI )TGGPJQWUGOU #WVQOCVKQP CPF &CVC #ESWKUKVKQP
YKVJ /QDKNG 4QDQV %QPVTQNNGF U[UVGO XKC 9KTGNGUU 5GPUQT 0GVYC
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)LJ SWWUDFWLYH SRWHQWRLDQWLKOGVBFWKR Q R'IH® VDRWBY JR D O

0 *RRGULFK

8VXDOO\ WKH DFWLRQ YHFWRU L\GRRXQBNEDDSISEO®IXNVWLADL
SRVLWLRQ DQG WKHQ FDOFXODWLQJ WKH JUDGLHQW RI WKDW 1IX

Cshed e

$IWHU GHILQLQJ O *RRGULFK

S, \, @V WKH SRVLWLRQ RI WKH JRDO
| DV WKH UDGLXV RI WKH JRDO

. \c @V WKH SRVLWLRQ RI WKH URERW
VOV WKH VL]H RI WKH JRDO V DUHD RI LQIOXHQFH

LDV WKH VWUHQJWK RI IKH DWWUDFWLYH ILHOG

X X X X X

'H FDQ FRP'SXwBG\ XVLQJ WKH IROORZLQJ VWHSYV

J)LQG WKH GLEWWWZHHQ WKH JRDO DQG WKH URERW

GV L [\ \

J)LQG WKH BEEWXHHQ WKH URERW DQG WKH JRDO

T WD%ﬁ;
©l+ [51
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6HW DQG\ DFFRUGLQJ WR WKH UXOHYV
10G UwkH '\

[ DG UFRVW¥
1udGdV UWK@Q\ DG UVLD

[ DWRY
,IG!VUWK@p\ DV LD

7KH ODVW VWHS SUHVHQWYV WKUHH VLPSOH UMRBYLWHKY WRBEK DK
URERW DFFRUGLQJ WR LWV UHODWLYH SRVLWLRQ WRZDUGV WKH

x ,Q WKH ILUVW UPOW RHD QW SVKDW WKH URERW LV LQ WKF
FDVH QR |RUF’H[VEDQ¥®\> DQPE VHW WR JHUR

x ,Q WKH VHFRlé(GGEJ)VOLIJ PHDQV WKDW WKH URERW LV LQV
LOXHQFH RI WKH JRDO 7KH DF&NL@QQ(MIFWRU LV VHW XVL

x ,Q WKH WKLUG D@é\bM/H/\H[DJ(X‘@HNKDW WKH URERW LV RX!
DUHD DQG DOVR RXWVLGH LWWDMQ{UFRHWQUOIM‘W WIKRH Z
L WKXV UHDFKLQJ KLIJKHU YDOXHV

4GRWNUKXG 2QVGPVKCN (KGNF
7KH UHSXOVLYH SRWHQWLDO ILHOWGHY S RWKHERRP SRIQ HRWF MWXID W
VWD\ DzZD\ I[URP WKH REVWDFOHNYNWIKW $CF RIS BV V YRIQDIEW/NW R
DzD\ IURP WKH REVWDFOH VXUIDFH GULYLROHVKH URERW DZD\ IL

B b s e RN
e e e
e e e -
TTrreersyy
Trrrs sy

)LJ 5HSXOVLYH SRWHQWLDQQWHQG DEMDALRIRF HWFRVHR B¥ VS/RDFOH
UHSUHVHQWDWLRQ O *RRGULFK
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+ORTQXKPI )TGGPJQWUGOU #WVQOCVKQP CPF &CVC #ESWKUKVKQP
YKVJ /QDKNG 4QDQV %QPVTQNNGF U[UVGO XKC 9KTGNGUU 5GPUQT 0GVYC

6LPLODUO\ WR WKH $WWUDFWIMWKH3BWSHXONVLYEB ZHWVAROQFXEDBWRU

$IWHU GHILQLQJ O *RRGULFK

S, \, @V WKH SRVLWLRQ RI WKH REVWDFOH

| DV WKH UDGLXV Rl WKH REVWDFOH

. \; @V WKH SRVLWLRQ RI WKH URERW

VWV WKH VL]H RI WKH REVWDFOH V DUHD RI LQIOXHQFH
DV WKH VWUHQJWK RI WKIH UHSXOVLYH ILHOG

X X X X X

‘H FDQ FRP'SKWAG\ XVLQJ WKH IROORZLQJ VWHSV

JLQG WKH GLEWWAHHQ WKH REVWDFOH DQG WKH URERW

GVL [ \s \

J)LQG WKH BEWYHHQ WKH URERW DQG WKH REVWDFOH

T WD%—2 s
ol [s2

6HW DQG\ DFFRUGLQJ WR WKH UXOHV

1 G UWK-’[ VLJRRNVT
’ 8\ vLoouof

1Ud Gd V UWK@& EVU GERW
=\ EV UGVLD

GV UwkH '\

6LPLODU WR WKH DWWUDFWLYH SRWHQWLDO UXOHV WKHVH UX
GLITHUHQW EHKDYLRUV IRU WKH URERW DFFRH QREYIWDRO HW VWS
LPSRUWDQW WR QRWLFH WKDW DOO DFWLRQ YH®EM RKNQE®HHWGBKW
QHHG WR XVH QHJDWLYH YDOXHV 0 *RRGULFK

X ,Q WKH ILUVW UXOH RI VWHS WKH URERWDIF\O I LWR L\W@K
DFWLRQ YHFWRU QHHGV WR EH LQILQLWH H[SUMVVLQJ W
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x ,Q WKH VHFRQG UXOH ZKHUH WEKWWUDREORWYV LYV DRGAW V LESXWW
DUHD RI LQIOXHQFH WKH DFW LR XH AR R ULGH ¥V HWR WHR SIL
QHHG WR HVFDSH WKH FXUUHQW ORFDWLRQ

x ,Q WKH WKLUG UXOH ZKHUH WKH URERW LV RXWVLGH WK
WKH DFWLRQ YHFWRU LV VHW WR HIRRUFHH/DRQU R IDWW D QJ @
URERW 0 *RRGULEFK

6LQFH WKH UHSXOVLYH IRUFH RQO\ DFWV ZKHQ WKH URERW L\
REVWDFOH WNH X\DW>>XH FIDUHIX0OO\ FKRVHY FBH Q/ FD® © HY VOO M HIR
SUREOHPV E\ FDXVLQJ DEUXSW FKNBBHNRRYWUCH GQOWWKROQ QWBGKH V
URERW $ ODUJH YDOXH IRU V PD\ WRNVWHR BERWRV SRIRREHDAHPQ/WR QL
FRQVWUDLQ PRYHPHQW LQ VPDOFRSOOGRDWYKHUH WKH URERW

* -

)LJ SRWHQWLDO )LHOGV VLPXODWLRQ

Obstacle

7KH UHSXOVLYH IRUFH KDV WKWKREWRERWYRIQRN UHEMOIOML FDRVF
DQG LWV YHORFLW\ SRLQWYV WRZDUGV WKDW REVWDFOH 0 *RRC

950 CPF 'XGPV $CUGF 5[UVGO HQT )TGGPNQWUG %NKOCV

$ ZLUHOHVV VHQVRU QHWZRUN :6N RRQN IPRPISEW R U SHWZIRW O \
DXWRQRPRXV GHYLFHV XVLQJ VHOQR@UVRWRSK\RRSEBODRU YHOY LR
FRQGLWLRQV VXFK DV WHPSHUDBUXHYNXWRX®EWYREURWLRRO O
GLIIHUHQW ORFDWLRQV 6XQ O0LFUHRVRBWHOW R| ZLUKID VYV VHQV
ZDV RULJLQDOO\ PRWLYDWHG EXFK. ONWEIW \BGS B OLHF®GV VRKQY HL O C
SUHVHQWY WKH VHQVRU QRGH DUFKHE®NRW XQUHW ZRZMNY HUW HZ QR
PDQ\ FLYLOLDQ DSSOLFDWLRQ DUHDV LQMAOKPRQLWRYLQRQRHD
DSSOLFDWLRQV KRPH DXWRPDWLRQ DQG WUDIILF FRQWURO
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+ORTQXKPI )TGGPJQWUGOU #WVQOCVKQP CPF &CVC #ESWKUKVKQP
YKVJ /QDKNG 4QDQV %QPVTQNNGF U[UVGO XKC 9KTGNGUU 5GPUQT 0GVYC

Sensors
Radio

Memory | Processor

)LJ 6HQVRU 1RGH $UFKLWHFWXUH

,Q DGGLWLRQ WR RQH RU PRUH/ NEQR B UHMDEKNQIRG W\ISQ D O O\
D UDGLR WUDQVFHLYHU RU RWKWH G HY UFHD HY WV FFIR® © XFQIFFIRF RRQV L
HQHUJ\ VRXUFH XVXDOO\ D EDWWHBLFOQXALH HOWKR/ZVHRK RU QH

WSN Sun
SPOT nodes

N

@ WPAN Coordinator
() FFD - Full Function Device

O RFD — Reduced Function Device _
)LJ 7\SLFDO ZLUHOHVYVY VHQVRU QHWZRUN :61

7KH VL]H D VLQJOH VHQVRU QRGH FDQ YDU\ IURPLFKRMERH VL]HG
JUDLQ RI GXVW 7KH FRVW RI MHONVRID B®IE HYDIQJMVQLPLUORP OK X G
GROODUV WR D IHZ FHQWV GHSHQGLQJ RQ WKH VL]H\RI WKH
UHTXLUHG RI LQGLYLGXDO VHQVRW QRGHWLEXO @& FRIRMVVRRR VW
VHQVRU QRGHV UHVXOW LQ FRUUHNSRQGLH \FRREXY IV DH Q MAVJ \R
FRPSXWDWLRQDO VSHHG DQG ED@GAH. GM K HOH ¥R PSXQWHRW \QFH\W Z
DFWLYH UHVHDUFK DUHD ZLWK QXPHURXV ZRUNWKRBNUD®G FR
6FDJOLD $V FRPPHQWHG DERYH WKLV SDSHU LV GHYRWV
QRFWXUQDO WHPSHUDWXUH FRQWURO ZLWK QDWXUDO YHQWLOI
FRQWURO DV D VHFRQGDU\ F R QUADDROO FRRENGH. FWL RYQH/  8/QIGHH B R U F
WKH LQVLGH WHPSHUDWXUH DQG WKH FRQWURO VLJQDO LV W
YHQWLODWLRQ SURGXFHV DQ H[FKDQJH EHWZHHRURKRNL@VLG H
GHFUHDVH LQ WKH LQVLGH WHPSHUDWXUH RI WKH JUHHQKRXV
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QHFHVVDU\ YHQW RSHQLQJ WR WH DFKH WHRHP FERHQMH VW GFREWSR D@ |
JDLQ VFKHGXOLQJ 3, VFKHPH ZKHPWNW MKH FIRH) W K B Q OHHE BSDWUHDG
GLVWXUEDQFHV RXWVLGH WHPSHUDWXUH DQG ZLQG VSHHG ,C
FRQWURO IRUFHG DLU KHDWHUV DUH XVHG WR LQFUHDVH WKH |
ZLWK GHDG ]RQH ZDV VHOHFWHG DV KHDWLQJ FRQWUROOHU

| Fogger 1 Fogger 2

)LJ +XPLGLW\ FRQWURO

&OLPDWH PRQLWRULQJ LV YLWDOOLQPISRAHOEK@WVWR VEG W &H UT
WKH FROOHFWHG LQIRUPDWLRQ KDV D JUHDRAFXWUDIPOXRD FRQMQU F
UHVXOWV &XUUHQWO\ WKH DJUR DOLPHQWDU\DPDBRXMW LWH®G
WHFKQLTXHV 6 6FDJOLD 1RUPDOO\ WKH W\SH RI DFTXL
RSWLPDO IRU WKH FRQWURO D OIRWIVRIQD &/ K ELHP B WHIGP B R U WARW L
VIVWHPV DOO VHQVRUV DUH GHWHWKRKX\MHIBQ W KRRRXQJ KFWKIE JWR
SHUIRUPLQJ WKH FRQWURO WDVNV 7KHVH HTXUSWH®GKYLXXHWD
D FRQVHTXHQFH RI XVLQJ WLPH EDVHG W@WQ@WURRIDHWMP SH UL

FRQWUROOHU
Adaptive
mechanism
Temperature
—
Temperature Natural
controller ventilation Gieetbouss Ji—HL:ﬂdity

)LJ THPSHUDWXUH FRQWUROOHU

Outside temperature

Outside wind speed

Temperature setpoint
based on humidity

Temperature
setpoint Setpoint

generator
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+ORTQXKPI )TGGPJQWUGOU #WVQOCVKQP CPF &CVC #ESWKUKVKQP
YKVJ /QDKNG 4QDQV %QPVTQNNGF U[UVGO XKC 9KTGNGUU 5GPUQT 0GVYC

1RZDGD\V FRPPHUFLDO V\VWHPV V&\UHY HQKH PLRPSHO HE H QLW DWIL R Q
DOJRULWKPYV DQG VDPSOLQJ WHFKQLTXKW ROBAS RF LW O \Q:HW Z RKIH
EH SURJUDPPHG ZLWK D GLITHUHQWORBP 6 ORRQ WILCRI®R WDLAVURR LRVWK
PDLQ JRDO RI RSWLPL]LQJ WKH RYHUDOO SHUIRUPDQFH

&GUETKRVKQP QH VJG 5WP 5216 950 OQFWNG
2QH RI WKH PRVW SRSODU WHFKQRORJLHV RROW KHJ REIL DRIMDE DN
2EMHFW 7HFKQRORJ\ ,W FRQWDLQV ELW $50 &38 . PHPRU
ZLUHOHVV QHWZRUNLQJ LV EDVHG RQ &KLS&RQ && IROORZL
LQWHJUDWHG DQWHQQD DQG RSHUDWHY LQ WKHQG**]WR ,& *+
FRQWDLQV D *+] 5) WUDQVPLWWHU UHFHLY HUHDIGN ¥ SE EWN.W)XCPO
'666 EDVHEDQG PRGHP ZLWK 0$& VXSSRUW

2.4 GHz IEEE
* 802.15.4 Radio

Module

Antenna

512K RAM
" 4M Flash

SUNROOF

SENSOR
BOARD

PROCESSOR | 8
BOARD

USB interface
Fl, \ith

Daughter board __ i mini-B connector

connector

PowerSw(
)LJ 6XQ 6327 SURFHVVRU ERDUG

7KH VHQVRU ERDUG LQWHJUDW HRW PXD WL DO \L YYWMRIDF WPLRYGHL W Z
RQH ERDUG $00 WKH IDFLOLWLHYV RH WXLYYIRDU®H BKQS 8RIUE
FRPHV ZLWK WZR LPSRUWDQW WRROV IRU PDQDJLQJ WHKWH VRIW?Z
DQG 6327:RUOG 7KH 63270DQDJHU LV D WRRO IRU PDQDJLQJ W
<RX FDQ XVH LW WR GRZQORDG IURP WKH ,QWRIUGKW ERW K3QH:
6'. <RX FDQ XVH LW WR PDNH RQH RU DQRWKHU 6'. WMIKMLBRBWLY
DQG \RX FDQ XVH LW WR GRZQORMCGU VXY HRB 27R | We2CU B LWRRW \ V
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