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Abstract Spectrum cognition-aware wireless sensor network can provide wireless spectrum information collection,
monitoring, queries, statistics, analysis, and distribution services, significantly improving the utilization of the scare
spectrum resource and service performance of network applications. In this paper according to the application needs of
industry, spectrum-aware wireless sensor network architecture and network protocols design problems are analyzed and
studied preliminarily and hierarchical network structure and cross-layer protocol design methods are identified. In addition,

spectrum cognition, information aggregation, routing selection and network management issues involved in network
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system design are discussed.

Keywords spectrum cognition; wireless sensor network; architecture; information aggregation; cross-layer design

1 35|

jillf3

SR, ABEN O A A T R, AT A
FEARZ S TR 9l 20 e G 1) o KB K H.
TCEAE TR 1 3 AR AN B BEL, AT 3 Bt w8 s H
i B K e JCEMTE B R [ 5K 20 BT B AN

BEEWMB: EFEAREAIES T H (61072043).
EZE &N
k.

A B PR AT PR e s B AT 20 e T R
By A R ARG AR, AEAG AT BRIK
W ANV AE I [0 A2 (8] BB A2 78 0 MU . ik,
M FR R T T Bl A RN R LTSN T R
By BCSKmS,  SEVRARVE AT (ULU) A/ HLA VAT
FI (LU) A T FR 00 R vt B 8 A R T 2
N T SEBURNUIREE N, B LA RES A . 4

Eifgds, L, Bl WHHU5 RO TCE A NSO fF R 25 SV B ORI, T, @I, W90y 1 0 2 I B AP e



34 FlE, S BN BE ) IR o Ee e s W 2% AR AR S A S QBRI ST 23

DU B2 P (A AR DL o WIS £ 52 2 - Fh 4R,
M H TR A 70 R R SE I ) A7 LA
A 75 AT A ARy WO P TR 1 22 )
Lo A RS B A B Y (A FH R JC 2l 15 M 4%
RGBT, s et I EOoR T B, x G
2 RIS AR OLEEAT 0 5 DAl

YR Pt BAE BRI FEHR, Tod AL Ik 2%
2% (Wireless Sensor Networks, WSN) £\ Z8 76 25 = [ B
Tl b Rk, AR BT AR N SRR
SERURAS R T N . A IR F TG S At A
28 I e TC S v s W I AE ESCER AR, DU S i 5
1B IO TR ARG O, IR RZ B TR &l R 5 T
B AT P AR S, 58 A S
OB EALRI M, ARG BRI TG S Ak B s 1)
fEH S B s B U5 1 48 AR FH R SR I BOR SR
Bihn, FEARNMKA T, AKRERTTEE TVE2 B AE
S A5 B 2% i UGV IS A At 15 L 18647 2 I
AR, A H bR A B K 2 i R
Iy HAT G N, Jir LA 2 R A5 5 dEAT H6 i,
T AR 3 A ) A Bt S IR 7K R e e 45 4 5 (1) M
NS VS S R NS G E S S A T B W R 6 DN e
TCEAL KRR AR RES I BT, B =Bt B
TUFH 94 48 5 BRAEAH DGR A AL, A RIE T 2 Fi
IS FH A a5 EL AT FL R AR SRR M I e ) 1) G e A Ik s
9 4% BL5E AR FEA

2 WMERIRFRLEH

HAT GRS BRI 6 ) 1) I e Al W 4%
R = 2R A 25 Ry HR SE B A sE e s L 7> 4
TG BAl, ik 1 Pros. A LR A4 A

P 9 48%
D/ 43 &/ Internet

I P R

O RILER R

AT RS
ARG 4
@ G A3
@ AT RA2
e ST ISR

M1 REAH R

WA 5 BIREAE B O = HREAT
TERAZ 5 SRR AN SR A, BT
6 GHz UL [¥fT 43 Ha AT B (P AT MR A 55 45 R
IR 2 S IILBRR DX 3 P SRR AR R PR R AN SR N AR A
HARMRE . MRME IR, (5053 Bk
e 55 TPX 8% (1) 22 90 75 HEEL A 4 ) b AT 4% 500 103 e AN
SRS, S A X R S B 43 SR E A7 R ER DA
S RS A5 R AT DI Re -
2.1 SERER

HL TR S A 25 F S 28 RGO TR N Y A e %
PR 43 S R AN A28 1. (3 MHZLLR) « gy
MM 2(3~30 MHz) « A1 /288 3 (30 M~ 300
MHz) « JEE1Y 525 4 (300 M~3 GHz) FHE AN 2k
B 5(3 G~6 GHz) o &A% a8 17 s 8 5 R o i B
WA, B[R AR LSS A AT B 4 (145 5 I 22K
HAP% AN e ) M AR I i 5 (5 kil e
P AR B LA R A 5 IR SR ORUR A, S 5 11
WG AT RIA B o TP AR s I 5, BT 2 A
WS- o M & Sl i ek T B AR IS B BV R
Mo AR AT A E A AR A5 S AR B
APAE BRI S B AE B MR, Wi 2 iR
22 ERILER

5 RI R E 2 AME B Ul 41807
TR, DA AL BRI 3 a5 I/ oKk e TSR A
B AR E BRI AL RE )y, ST SEIA X S N
BN N B R A AR R, ST
BT R RABL, ISR A T AR A B A
oo AF RPN B . A5 BV ZRT B
FREHL, AN SR . A, &
AR IR AN 0] L AAS 45 R R T A B4
5T IR RN N 2 AR A AT, N
T SR SR RV SR 1T AT 22 0] 22 P 4 Bk,
Kl 3 B
23 EELEFL

A5 TR O Y R T AN AL SR 1 7 BRI AR G
B, AR RS A RGeS, LSRR
[ R o R A BREE T e JLrb, B ol s
545, R Z ALK SO R 107 AT s EHox)
T HE AL ARER TR K, I 2 AR S 0 00 A
G BIAI ] AR AR R AT W, AEAE R
T R ATV SR A3 T SE IR H FRAT 5 (1) 52 I 5 A7 A0
PREE . B XSS B0 AU, R BN AR v
FHE BT O RUSEARG G %, S mE S5 1R



24 £ o H R 2013 4F
T ST T T T P \
oL ) Cmm ) R ) |
\ ~__7 ~__7 ~__7 ~__"7 )

] PNIEAN | — '
: mi | s |
| {5 | |, | I
I I ) I
G | srwm] [Eeax] o | maea |
|G0-3000 g B :
. ! Pl AR .
I I I Tk 18 !
1@oM-39— s | |, | l |
I I I \
o> ' i ' b |
. S R ! . ,
B2 B TR
] *_?j;: A
/i’& o~ T 2 el 4N &>
(d Po b 912 T T &
L Mf)_{b'_$rg?;;\;:\‘ JERN i B, i
N 1 IR~ ; — fie| |
‘\d P t ) - Az et HE
***** 2 ol
Tt R LT S CEPER YN LE ul & A
s L
SPRMIERTE, JFRRRE BREICREE, R LR el 2 ol 1 L s
- Y M + - —5‘ IR S S S
BUBHEG LRSI £ (5 b 31 2 R T
Jegk )70 E 2N ERAT RS, W RN R -

2% Internet BN B ILAD M L5 rh o ToZ A% Ik A% N 25 1]
R o0 55 KRR N T 7 5K b 22 A JEL b0 o1 kR i 7y
AT F BALE 6, DU S - S R S I AL 2
RiliA5 b B B A A B

3 MK

FAT B TN RE T 1R o S A A8 W 2% 23 J2 Db iUk
DAE by, BEEARER . BURENR . 4
J2 AR SS N W 4 fros. S, Y
BUZM MAC JZ T ZHR R TG S gt il A i
TN IPAS iAW B 22 & il o P R D P S 3 75
A P 258 T P A A AL, O e B DL B AE M
2% A PR TR e, e A SRR e S B B A A
PR SE AN 3, SEBLEE T I AR REAE 1Y
S P SRS s A SR T AR AT R O A [
S A I A 1) S I B SN Y QoS e A Kt A%
o k25 I R B A AL AR B 2SS
SRR, AL SR F T (KR 55

K4 P DhBERE

IS AN TC LR AL R A W 2 L Bhas . RiG. Aig
(RIR L, DAL 6T I 465 P PR SR AR LA iy, 2SR iR
BATSD . SEN IR R, A ZURE NS B N A 1Y A8
By oL IR RAR U A R 1A T TR B U ) 45 4 4
GIRIMIBIAS AR . BEAh, I EMSURGE R B BE A B
PEl 4. QoS PREEALHIATIN 8] [7)25 35 thge . I
e, BEURE R B A AN E B e A
W2 B, e AT e e AT 2 A AT LR S B 2%
RGUEEARTEREM S, £53 65 18N 75 SR AT R 246 5
i, SRt IREC B A B e, R LM
QoS FREEHLHI BT 2 Wil %Sz, o W I e o5 fe fit 2e 4
A QoS BEARE; I RI[A20 A #447 s fe e — (0 A%
M, AL A SR AR B T RS A 1 B ) TR0
I ) 25K

4 SRR MR A T

AT SR IG 2 A SR 2 1 0% £ W o R SEE I 25 TG



34 FlE, S BN BE ) IR o Ee e s W 2% AR AR S A S QBRI ST 25

S0 Az TR 2 000 2% TR AT MU I SR b A W 00 g 5 K
B 3 WT oAt ik s 199 255 L AT 8 R F) )y E 22 SR A
R s AE IR S0 2 A% SR X 205 03 J2= W 4 2R
DS N D ML R 2 T S N e
P28 AL S ERER SIS, BT I 1) S [ A A%
e P2 R P 2 B30, SR 28 AR iSO L P 4%
P PSR & AL B fE
4.1 ETFIEREAAE MR

T SRR 0 30 25 L I P S0 20T A B v B
DA% 2 W 2% (R A R PR T SEME D Bevk H s, R
TSI . AP BCRIGEE T2 IR M 2 ke,
P AR T RENE s SCRFM A S OME . 52 L
PRSI RS SR o2 e o 2 EMRE PR S R 1
A T BB R I, % ISR LA AL A S
FOMEIRETSR T, RESCH TR /. AT T
LA 2t o 2R PR A B R 2% B s, LA
PRAER R 55 285K o B0 RO B IR 2 A A
SRR, AT AR IR U I W,
ERA R RS EER, I A AL B R A
FRIRIN T, RS E BRI EN AL IRREEAT
LRGN T WAEE VA 0 S R wt 4 R
S RT DAAE VSR i AT Bl M 4 sl i 15 LYK
B2 B o AR T TN R AT A E LR
BRI, AT LA N Y i AL A SRR P B AT 70 A
AERL, IS R o 2 by R B A 5=
WA T, AT DRI IL R SRAE B2 A K
R

FEXT 2 B AR IR M 45 AR BSOS N R
KL ARG [ IR 2 B AR R T OB . £R
% 18 FUA Bt VAN 3 AN [F) A% 73 O h) 22 ki A4 A
IR AE , 78 73 R 35 B JE R A% TR I 245 1 B 0 B ik
o BUEAS A RS, TG JC Lk BAE IAAR 1L
FIPA £ F AN AR A, G v D00 245 PR ) FH 4 R0 A i e e
i, BRARS B B A I T, O M AR RE
42 HELEEREMEEMERRT

e SN & R AP/ 2 e P EEE 2 LS
RO B AN A AP T S B ey T AR A A B
R (R EATAT R I RN B, 3K R B Bk
VB Z AR B B R A O AT IR LA BT,
K5 Prose WBLR B RSe s BR R i o, BEE R
SRR P R A PRI R R AN (MAC) =
ANTREREHR . T AT IR S M T M55 T A R i e B2
SRR 2 o U, I SR R T I R

e e TE AT A PR D0, 42 W S B 1Y TR A3 o
UL, TR IR G 1Y s 1] 42 A
R PRBURANAR Lo W2 e 7 TRl AT 7 Sk (e
AFRIVE BEYES o G A B LR A7 T3 P A5 13 2 8] 14
AR AR YR . AR E AL AR M5, MAC
JEDNBCEESEIU R IR BE L 3 7 W 2% Rl 8t P

HIE 5 B, MR ICEA A A, DAY
FLRE A A 4y S IBAE PR
e
%§E| |%%%@|| MM2|
L i | i
i W)= &A1
St

&5 BB A A A I A o
4.3 SEREIEIRAY QoS BEE T

184, BN RS AR A WA T K % P
B T

(1) DA 2 Ao R % EH P 2R sk T3
WA WSS, S IR e B M ar 44, R AH R P
(B e AL S B v HEAT RS, DT D U A% 080 1)
f4, AR AR Gossiping. SPIN HMSUFIE [~
1 (Directed Diffusion) /M3 ;

(2) BET-Hb AL ) BE ER PR SR PR SOR] IS
TP A B AR L, T R A 1 B4R X T
ANTEHEAS P 25 R BEACRERE, MM AUFE GPSR Al
GEAR.

(3) FET- W28 3t (1) 3 FH P L ISP AR $R A1 2L
P 55 h D e ) 1) I 25 R DX 288 AL PRI R, A DX 48 L T
HUB IR 55 R K

(4) FE TR 6 L ISP TS0CKS A6 S A 10 4%
Ry AR, SRS BB AL A JF
I ANEZRT R W EC I S Hh AR S 5 At 450
AR, FREVERY U R BME B0y AL SRR
F 45 LEACH fI TEEN,

AR N R QoS B e PSR, REZE% IE
LA A P 28 0 A2 QoS BRI R AT I ) i,
7 SN TG 28 L 19 28 ) 25 AR 5 N AT SR IR AR K 1) R
SR QoS Bt &3] 1Tz K, HEMT L
BALIEAE ST H SRR A, I QoS 2% th 7 AN IH 1
ISVF 2 IE A il R R . BT, TGS A% J8dis I 28 1 I
L8 B Fh D S RPN 0 4 B B 1) I AR AR M AL R 52
T KGR R SORAAE BRI R R A, ok
T QoS B P BRI SR B2 e R L



26 £k

E- B N 2013 4F

R BN R IE QoS B i PSR 6 T2 Ik 1)k
GrE I, AR AL A R, L 2
AR 19 R 2R R (R Sk) 2 TA) R T S 56 20 e e
WORA TR0 s TEERETT R TR S 2 e Bs (7%
TS0 2 K22 6 1 2R R 2% o A SR P PR i o o3
I A5 A B S IR BT ER T R, VSR s A ) 4k
PG e, A SRS 2 .

AT IR AN RO QoS B FH MM S S LA 98 . I %E
AT BRI ACPAE R QoS BE RS, 7T LU 2 S/
N R 2 RN ) QoS R4Sk e T AL 52 b v
MM FREE Z B EER, I DU A5, e
JE R B KR WL T %, R &L H, AR5
TR FH A e 2 DD 5 T e R ph o XM 3R
BUFAEASES], KKFE T QoS B A LM AbE.
16 QoS E& HH s I FLARSEIL |, WEBAWIEE .
MAC JZE 2 AN 2 UOREAT B LR ¥t 7840 F)
IR 245 BT 8ot iAk .

44 WEEEHLH

TG LA A I 23 PR KM A i e 0 AL AT L NI
HIfe B A AR AE M 2 VE R fabn 2ok, M L5 %18
IS P e SR R 2% BRI D, S BRI A e 8 50 A
PIIfe. TR IE ML BRI 2 W4 f B AT
M55 QoS #Esk. N MRS B I A R SR I kAl b, Rk
HEIEW KRS R, LA S ZAThEeRF D
R DAESEE R EON

o ) VA S 75 2% 8 e K A D) 45 R SR L R
DI sE it 77 i, @A A B A BN A B R S A
AN . BB N IAUE AR DL A 2 i [A] Bip R 1 3% 5y
PEE AR,

P PR AR T R IR AR E H
Ry s & TR S B D he, G4 AR
i WERE . ARG SCRRRE ). RS SCHFRE ) K
HIEE M2brily a0, 8070 B3,
FEARTR RILHRYE, Jhoh, TOL AL s W 4% i
IR N TGSk . RGUBAT IR IR 45 PR B ) AR
b, SCHF RSN AS I E 1) S

[F) A A A B 32 A e B R UR R0 L AR [R) 20
KINNF D o« B I [R] A0 76 B R A X i ik 2 R #dis
Rl 58 AR IR R [R5 o ARt [v) 25 A A% I A% i
FERT, SR AR b B[R] BB 56 (R HE AT B2 Sk, gy
i JE B R B RS, R ORE SN A R
[F) 5 AE N S S8, R R 456 1 ik I )t P I 55 3t
[7) 35 R G2 A7 B AR KA it 1) B [) A P e

SE R A AR T I BE ) 58 A BRI G 5 I R
ML B, o A% I A W 2% 1 SR A 2 T B A
TDOA JERLHIAR,  SEMAT AT A AL o

LA P BN ST R I 45 R B LA L
Bl e et B SCSEPEAT S B i

5 ZE%RiE

T R TRV 0 T e 1 S 90 2% 4 T 4 1 v
[P TS SNEIETN O 1T N < 57 N2 107 o 1 9 &
AL 25 4R R B U 10 ) P M T o 4 15 1
FPERE . ARSCER AT 755K, 6h R A i
TUBE T 1R T L At TS I 2% 10 1A 38 5 R AT IR 2% P 8B
WA T WD A0S, WIRG T 0 )= 9 48 SR A it
SR BT Tk A, il B RS R X E 1N I3
ST IR R B A% I A P 48 1R SRR R BT, R
T4 AL Y P 5 SR IR DO AEAT AN AR B 45 SEBL Ty 580 F sk AT
AR, T RN A VSR R A
KBRS AR WU, 0 2o gt 2R N 3 55
AR I AR IR R I B T B bR A A

2 % X M

(11 ¥ BEALER B K T5 3 [M]. AE5t: iR 2 A,
2012.

(2] X, AL JCLAk g 2% rh BERET- i AL A R 7], o5
PLULR SN, 2010, 46(33): 112-114.

[3] Akyildiz I F, Su W L, Sankarasubramaniam Y, et al. A survey
on sensor networks [J]. IEEE Communications Magazine, 2002,
40(8): 104-112.

[4] Sutton P, Doyle L E, Nolan K E. A reconfigurable platform
for cognitive networks [C] // Proceedings of the International
Conference on Cognitive Radio Oriented Wireless Networks
and Communications, Mykonos Island, Greece, 2006: 231-238.

[5]  FEAHAS, BEEEL. AANTCE o AE T AR s I 26 R N T (D).
SERERRBTFOLAR, 2009, 11(3): 18-22.

[6] Ghasemi A, Sousa E S. Spectrum sensing in cognitive radio
networks: requirements, challenges and design trade-offs [J].
IEEE Communications Magazine, 2008, 46(4): 32-39.

[7]  E#E, RIBEW]. Ad hoc 2% s )2 BEvH I ik MmT AL [J].
R, 2005, 21(2): 22-26

[8] Hillenbrand J, Weiss T A, Jondral F K. Calculation of detection
and false alarm probabilities in spectrum pooling systems [J].
TEEE Communications Letters, 2005, 9(4): 349-351.

[9] Chen D Z, Varshney P. QoS support in wireless sensor networks:

a survey [C] // International Conference on Wireless Networks,



34 FlE, S BN BE ) IR o Ee e s W 2% AR AR S A S QBRI ST 27

[10]

2004: 227-233.

Akayya K, Younis M. An energy-aware QoS routing protocol
for wireless sensor networks [C] // Proceedings of the 23rd
International Conference on Distributed Computing Systems
Workshops,2003: 710-715.

(1]

[12]

Heinzelman W. Application-specific protocol architectures for
wireless networks [D]. Massachusetts Institute of Technology, 2000.

Perillo M. Providing application QoS through intelligent sensor
management [C] // IEEE International Workshop on Sensor

Network Protocols and Applications, 2003.



B2 H3l
201345 A

f£oom #HOR
JOURNAL OF INTEGRATION TECHNOLOGY

Vol. 2 No. 3
May. 2013

T To Sk 5 Bea M 4% ZE 1R
KEEY BOK

UCRZEETAEBL AR5E 523808 )
DR EBREBEEIE AR I 518055)

WS 3

B ' N TR T LR S KR, R IREFEM A0S EORE RS, AR T — T A A )
"‘—‘.‘i& R SURERIARE I I SRR A L S DR R 90 i e P 1 3= SR e s L i [ A2 I S T
SEIRIOAE T 12 R I SE IR L T IE R 95% Zidi .

KB CEALRA MG BRI AN R

A Vehicle Speed Detection Algorithm Based on Wireless Sensor Networks
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Abstract In order to build the wireless sensor network based large-scale, low-cost, low-power traffic information
collection system, this paper proposes a vehicle speed detection algorithm. We divide the network into many subnets, and
one subnet consists of one router and multiple sensor nodes. The router conducts time synchronization and vehicle speed

computing for its subnet. The vehicle speed detection accuracy of the algorithm is verified by experiments.

Keywords wireless sensor networks; intelligent transportation systems; vehicle speed detection; time synchronization
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