H|353| t=FEx2(etE| EAlstatiz| =28 H18A 12 (2011.5)

. 51 o= 3
AFFANE s BH ZA7)AA YELYT ZoES
FAEr s, e
FABAAZFIT ATE, As2/2A 1T A7, S=dxE20074

e-mail : {jjryu, dohyun, jhp}@etri.re kr

Wireless Magnetic Sensor Network Protocol for Vehicle Detection

JaeJun Yoo*, DoHyun Kim *, JongHyun Park *
*QGreen Vehicle IT Research Team, Vehicle/Ship IT Convergence Department, ETRI

fo

5} Q9 3}

dejel Fikel HA AAsH &8
Transport System) woFl A% o2 FEj <]
Urt. zElgh AlA e xRSl de 2o o

A AT A7) AAME & Qv

o= A HAE A8 FEHEE A
od £ Qe S8 Mux TR2EIS A © A7
T ARELS A AF HA AR Ad, A7) A
3k #elel dEE AREEN Ure d 4
8 ZzEe 43
1. ME
271 A==+ FH: ITS (Intelligent  Transport
System) woFoll A, &2 AFHAE &l Le]
ATE i gl FACITL2] A MM s 2eke
ool ofsl WAE = AT Ao WslE A s}

of Aol EAAN-E AIFH3]. ol gk 2] AlA
= ITS oF dds 7]E9] A=’lsol s A9
stal AA7F A9 =2 e AR olFel Wd o #
RS I5F 4 gloen, oF Vwtew, #d
ITS AH == A2l SHa gefae] SHolA B
el B el

v srdMe A A

rlo

)

A& #1827 A==
AA HEYZ A2~H9]
sl A A=

4l
r_g{_tl
et
4
e
>
~
~

=
=

s% 2]
2 Azgel U@ e

rgetaL, Al 3 el M= S
g A&l FEE | Hall dwE
ok Al 4 Gl A e AAR AAE T A ES A
7F 488 HAEH =] sl zhefs] drstal, Al 5

oA AR Pt
BoATE AAEAR AT E A dgto

3920, [10035249,
Detection) 7]<7]9t]

uTSD(Traffic Surveillance and

w2k ITS (Intelligent
AAE7] A% A7 Ay H

AA 719 3 Al UEAA A2l A 4
ek oleldk S8 AMHls TrEF ¥3HY
AN HEAAY HAE dE % o=

gtk B w=RelA AyHE A AM EAZL
AA Aol Faslel AA HAEWEC] 4859

2. AZ| MMLEE 78 24 AN HESRZ

2 AAE AT A7) A== ZRE 544 A
Efas A AT AVEe] dskE A skl A
of EAAFE st A7) AM=E, 7] AlA =
EoA dAdtd A EA RS o] &t AFe &
S5 AstaL, AA UEH S Avks welsts W)
ol]azH oA, A7) Mg} wo]aiE o] d Ao
AM HAALRES FASL, A7) AA UEHASL] A
7t E713F o5 wEEe IR HHolk=EgR T4

=
o] glof, FFHor 7zt wm A HAE wo]
2~2EHO|MERYEH HRE davel 4% 9 s}
T AFAAGE =3 A8 f o2 Y JEE £3
& JEE sk RUEY AA sol AT 5 3l
ofefe] 2 1 2 A HAE S 742 7 A

fr &

27 A== 7]uk LA
T4E Bl

[ELUEHEY 2 28]

AU EL] T A 2E 9

DUIE F*| (Monitoring Device, MD)

REAR P

ELER S

REARTE =5

[N EEE

e B ‘
(RepeathDd?'&;fdv;x ED0ET &Y d":;~
P = - : : ;
S BHEM ———> RENEX
(2" D) A% AAE A A7 AM=s 7 54 AN

HEH A A28 54

- 587 -



H|353| t=FEx2(etE| EAlstatiz| =28 H18A 12 (2011.5)

Aol Aol wol= A Al UEQA AAH
o A B 7 FAHeA VeEL st sbedt
oZM, 7 mrel e 9 74 ek VeA TR

ok oolye}, HA ARE dddts 3 o] =
oM E Thset, oldd g Hilolkte T

W AAE 23 glofof Fth,

=Y #-Este] A 2 FEEAYE 2] AlA
HELAE T3 delolesg Hoh AliEgsto], A
7] AMeERRY 2 HAAAERE A9 ==2 A
detes 591E dyolns, 2] AAxE 9 5YY
dyo| w52 HE GHE Zdnto} wo]axH oA
o2 HAdde A5y Yoz FESAY. o
= 7t "do] == Kol wet 7Aoo = AF s
ofF 3l= 7|sEel det olF HIM FEetr] fgel
Ak wo]~zEol Ay A FAlg s Avd E
glo] === RS232 7]k Serial BA1S 7|Hro g |
olazHo| A s E T

3. 28 TEEZo MA

B ogel A SlolA AgE A7) AAmE SN A
FHA Azsel A FFHA guel Ad g AA )
93 a9 ] B2 99 A8 8 ZEE
2o) gl v A

AN MES A7} dgshs Are 57 2 4x @
Aol Aol Bl met Y MM WENL W ¢
& ZREZ} AN YEADL 9Pl $§ TEE
2o @ AAE FE e g2 44" 5% 9
2 Zolth,

< > S8 ZREF Tl

i

=

| N

7] Ak
(Byte)

ks

el A=g e ot
o]E

STX 1 0xAA

A GEdol (LN -

LEN 1 - CHKSUM) %k

A2 B, AT

3
A olEtE AE

Al

rr

MTYPE 1 -

Payload. bIEA e}
(MTYPE)ol| wha} A A

| 9 Fx7 9#A.

g (N-4) Hle]E7LA] 7}
3, N & 3Fe] MAC
7oA Payload & A
T 7hEd deolE 9n
g (N2 9F 110 o njo]
E9 Aold)

B 2o

O ~
(Payload) (N-4) -

R AFe AAE
) 3 d=24, LN 9=
CHKSUM 1 HE] Payload Z =714 9

Hpol E wheje] gk XOR

ool M A AR A

a9 &8

A UESS R R e

T AE AL AAENew, o= ]l o]

TEEE AW 989 Holwr

Al FAlE AR Akt
HojazEol i3} Agd Hello]=mgt Alojo

=gl e VAR F1 3 42 34
Hloj~xgo] it Agd Helolwmsgh Afolel] A

dE = dzle] aFels obdieh 22 FH7F 8

i

o DATA 1§
e AAARE Adste
o MGMT 1%
Arree g o= e 2
st7] 91k A
oCTRL 1%
o] gHol oA AA-E W HYolxtR
Ed AR 9 gHs AdAdelr] 9 Al
o INTER 1%
AAMHEL T oo AHRugs HHoz
st HA S gu|shy, AAUES A o F-Ho] 2~
zHlold Z3hR+= sfFlo] dEy A &

H

Al

ARE A

5 I .

obelel ® 2 & A9 7 A aF Sk AY
Aol et JuE g @k

<E 2> IF 3 AY W7 5=
_ ERA
M ma | anas o
¥ | MTYPE
A=) A A H
DATA 0x10 | D_ONOFF (ON/OFF) ARE A
i
AT Yol wTolA
0x20 | M_TIME Clock Tick ARZ A
a3}
ggo] wx9 Child
0x21 | M_BAT 5o dlg BAT A4
BHE Adg
Aglo] w29 Child
MGMT 0x22 | M_LQI RESo oigk LAl A
s dgg
. T
Lo g H o#A
0x23 | M_STATUS e gus
) B 31
w9 yi mEng
0x24 | M_PARAM o A (x)
= SV 9 Bd HE
0x25 | M_VERSION = ags (+)
Aqr=g steodF H|
CTRL 0x30 | C_SETBL o]~} (BL)S AA3}t
=5 g
A z=se] Az Hol
0x31 | C_SCALIB A A4S aet ()
A== AFHAS
0x32 | C_SSTART A3 MEHS AZE
=5 g

- 588 -



R|353| B2 Hxa|5ts| EAste

cHz|

=28 ®18A 13 (2011, 5)

o Ui FEdy
0x33 | C_SETPARAM | & Folx o= AA
ok ()
o Uy Iy
0x34 | C_GETPARAM = aiek (s
0x35 | C_RESET L= AA A
w9 Sy WA e
0x36 | C_GETVER e (o)
AANEL = I Azt
037 CGETTINE 14 s a g
0 ==t SHste
0x38 | C_ECHO A Bae x99
w9 BAT ARE A
INTER | OxFO | I_BAT e °
e A SR F, AA UETA A=
7HE Tah JHQA Ao AAAHRE AGse d
Z1e] AF e dis] et ofe] ® 3 I
=
<E > AFHAAR] ADS £13F wFIg A
o] = 7] A gk A
(Byte)
yrlol AzS L=
STX 1 0xAA dpole
LEN 1 0x10 | D_ONOFF =%l 2] Zo]
MTYPE 1 0x0A | 3|3 EF$) (D_ONOFF)
Aol EA ARs &
SADDR 1 - sk U-TSD AlA] == ¢
D
2pFe] EFA R gk
ONOFF 1 - R
A EA4) oAFE #
e ! C | we Az
2] EA4 ofF
of 3k Alfx HE
SEQNO 1 - (ON 2 QOFF Axd o
g Wmol AlEA T
7} Fo)
ol HFolel A=A
CHKSUM 1 - |2 g ae

ol 2o el Wk PA=

aEA s g,

=B AW wA,

4, HHAEHEZS HE

A2 B A 3 AN 2 A A= T

o AFHA A28 L A Axdelq TAR S8
moeze gdo 4A% BaEWsd Ax 485
of, 2 HEFS A8 R okl 1ye WA
FES0] Gt HAEWCS, Y HiE sy
FHEE AFAAARE 9% wUEY Ho]H o]
» AsE nel,

Hio|AAH 018

S=ARI

" \ I Pole

(29 2) td elaEMEe] AFHA] Alas A

(29 3) O HAEMERTY S8 E AF HAGR

2 =RdAE ARHAE f8 A7 AMes=E
ZIRto 2 B A ESF AxES dAEka, 3§
T AA HEYZ A|=RloA AFEA HRE FE
wEsr] 93 $8 TZEFS At B =i
S B Aoty TREFE A HAEHZ A&
Hol I fFaAds BHth

g AGZHN, A HAE $3 AA EY A9
e Sl dist £4 2 Hrhel, AR 4
g FAA7I7] F3 A7) A==l A AE
U 9 ooy 2 W Sl disk A7 JsE o
Aolt}.

[1] Cheung, S. Y., Ergen, S. C., and Varaiya, P., "Traffic
surveillance with wireless magnetic sensors," Proc. 12th
ITS World Congress, San Francisco, Nov. 2005.

[2] Kanian, A.N., "A wireless sensor network for smart
roadbeds and intelligent transportation systems," M.Eng.
Thesis, Department of Electrical Engineering and
Computer Science, Massachusetts Institute of Technology,
June 2000.

[3] Chueng, S. Y., Coleri, S., Dundar, B., Ganesh, S., Tan, C.
W., and Varaiya, P., "Traffic Measurement and Vehicle
Classification with a Single Magnetic Sensor," Journal of
Transportation Research Board, Feb 2005.

- 589 -





