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Abstract
the use of Linux embedded operating system and single CPU, this method transplants 6 LoWPAN protocol suite on

In this paper,a method to design edge router based on smart 6LoWPAN sensor network was proposed. With

Linux system, makes 6LoWPAN network load on LAN radio frequency interface and connect to Internet through edge
router, By using multiple protocol fusion, IPv4/IPv6 double stack protocol, NAT64 protocol and 6to4 tunnel protocol

will be unified,and 6LoWPAN network nodes will be accessed adaptively to the Internet in different network environ-

Vol. 42 No. 12

ment.
Keywords

BEE R B MR B8, AT A HABHEER
ERERMERESEAD TN, LR S7ERBAAfET
Mg & am i fa) FidE fl iR & AR R . RN ER S AT K
R AT RLIE T 1 Gt B8R ST B .

E BSR4 4 B R ZigBee M4% ., ZigBee (5N
HANTATENRNEER, 5ANEEHRMELR SR
ZigBee P3¢, ZigBee W X B EX 45 {5 B 5 B R A THE 88,
B ZigBee M X EAT A {5 BB Bl A 16 B M 4 A 3B i &
_'?J‘).j—i‘\[l] R

ZigBee BRIR A H C & Hl K P ilindE, AR HEHERN
FRAERI L BV, B I, ZigBee TG4k H IE A3 A #hu 355 o5 55 L BR )
R B3R5 A1) gt B, B T ZigBee FEBA R TP HHY
HERT, REEEE N AR HITHIES, SHET LR
SEHEBRMATTRITEE . B IS N H R, X S 1
i ZigBee P 2 B 5 2 4 11 BE B 1 5 AR IR A5 8% I 4% B el O

_\i‘ﬁ“’” .

U AR 2014-12-23 E{EHH#H.2015-02-17

6L.oWPAN, Sensor network, Edge router, Multiple protocol fusion

1 6LoWPAN Lt ZigBee HJ{L %%

6LoWPAN sl dE 1Pv6 PR M. 802, 15. 4 &EBE
W LoOWPANERLE Y. 5 ZigBee Hhill MK —HSS,
6LoWPAN #J2 — 4> mesh W4, Al LA A4 M., HEHA T
6LoWPAN R AfRAER 4 IPv6 WM, BT LIAE kL ZigBee M &
TR EK IR MRS,

H i, 230 i+ —fi 3 T 6LoWPAN M 4 Bk i 8%, &2
J 6LoWPAN WZ AR AT BB XER S, BREMAB
HB—H, CARBaMELRIE. ARME & TRA
IPv6 S, 42 b 9 45 P R B A btk R — AL 1) R RT A
ELBB &R E S RIRAFR, A REENHRHETE
BRI R T W R ST REIIE T R, A& h a8
WLEA 1Pv4/IPv6 SUER. IPv6 it I8 B8 T 68 & IPv6-1Pv4
MR TIRE . BRI Sh, 1838 i 28R A TCP/UDP %,
LI R AR HRR, p FAEBE SNMP 3, i ¥

#1953 ), B, 8. MW XEHEST MRS ALK BERR ARE IR TFHEARARRMAE BQ9982—-), 8, 8L+4,
FEPFF A B NI MIETAT B A 3 A R BIR A BT B BB B B4, E-mail: w1213@epri. sgce. com. cn; TR (1983—), 5,
WLt , FEF % 6LoWPAN X£% B 41K/ ZigBee T4 4H W . ik A R TF & %, E-mail. lijianli@ sgitg. sgec. com. cn; 8 # (1990—),
A, EEPFT W RENL e i R e R 5 R BRI L BB EC %84 , E-mail : apple_gp@126. com,

« 215 »



il Al A 2 b el A pE AT UEG B B VB L T A ] S TE 2K
RS EN,

2 6LoWPAN ih 3% i 28 7 /01t

BHRETFHRAXBERSE Linux 5 & ARM
CPU EHF &M, B R L Linux E#4E 6LoWPAN B
U, [E ST O LAN &% 6LoWPAN {45,

WD RER AR 1 BT, H LAN DL 3l
F % ¥ TEEFS02. 15. 4 fRAEfG SI4432 §H5005 F L 26 504 - 52
B 802. 15. 4 45 MU A 6LoWPAN B, X #: LAN O 3RsE

BLT %t 6LoWPAN R4 (1) 3 ¥,
A
VAN [ mm [ mamzen I_‘_GLL"QEVPANRF
AAR [ CllU food  FLASH ]

1 hgEEmAREFIIeE

G HE R SR B A W T RBIE 1 6 LoWPAN HR 503, 4%
& 1Pv4/TPv6 BUR ML FN 1Pv6 AH 26 i I R 35 30 A [R] 26
ETHWEERMEA, [ ZigBee H K —#, 6LoWPAN H At
SR A IEEES02. 15. 4 #laE (43 2 F1 MAC 2, RFEZ &% F
6LoWPAN $ AR 72 W 4 F I i F| IETF #LE (¥ IPv6, BifE
IPv6 B M 28 f2 1 MAC R Z | it A — - EEL2 . LLER L X
IPv6 BRI . REKMAERILE 21, TEIhaENLFE 1,
P45 AR R DL 3,

MR B
HRE

IPv4/IPv6 L
MAK

IPV6 R
6LOWPAN
802.15.4

B2 gk matiib R R R

F£1 XBEIEEE XL
I X
802. 15. 4 il BB R A 802,15, 4 ik
6LoWPAN IPv6 5 802, 15. 4 & & il
IPv6 ST b fk 7 IPv4 B4 T L3 IPv6 W & B A A A, 6tod/NAT64 i
RPL % & i A dF i ER
UDP (i B3
SNMP REREN S %f 3

RERS B

B3 g e &P 4 s R

3 EEE 6LoWPAN IS BHNHS B

DB H 2841 LAN DR #H & 6 LoWPAN 5155/
& AR EHEAM NS AW SR P, A, E N
BEEMSCR FSRAE R TEEEB02. 15. 4 Hhil, 4% B3Rk FAARME BY
IPvé . EAEMARMFERINAE 4 BRI,
« 216 -

Y L L L
LBR RA RB RC

2o, ,;gms/‘
o]
‘/j DA

[ X#pio__|
e BADAO ]

(s Logunall
| B ADA

—
- maDA0

B4 B6LoWPAN £H M ifeR Bl

DG WAN O A IPvd AR A% HSS
R BRI SCE BB W7, iR IPv4 R0, & B A%
2fd i 1Pv4 Phi0; TN SR A 4 3% 1 2% WAN O HEARY R [Pv6
AW, h S B B 28 A IPve Hh i TIPv4 5 TPvE B FE
WAN O _F38%5; 7E X 4 IPv4 #l TPv6 B iSLET, SR FHE SR R AY
socks i, 12 IPv4 5 IPv6 $E 0 B sh A8,

3V A AT U AT 3 G ol VT R T AR Y TPv6 IR 45 A%
I 12 B AR HY 6tod THREAE SO TPvE U3 7E [Pva #)
RS, R IPv4 20, B3k 1Pv6 F AL, IPve EHLIRB R
JE T IPv6 30, X B, 4 Bk B SR BEAE TPvE A AZ AW
AN M Z RS ShE IR B B R TIRE.

2ok 2SR S ]I RR IPv4 AR5 B80T, 1 R 28 R
# IPv4 55 1Pv6 P il th NAT64, L IPv4 5 IPv6 Y
X[ M, X B TPv4 SRR E M5 A M R IR TE NAT64 kY
HrBh R AT LA EAESE s 6104 B NAT64 BRI AR IT, #
7 IP M2, AT SRR RSSFNRER T IE
5 7R, R IR 47 AR 5 Il 45 b i ;R TR AR 5 2 M I

AHIPH X

N_ " WANu N
i ARIPv4
Y
N >
Y
[ NaTesthuE# | [ oot | [#£3WANDIP |
e ]

3 RIPv4R X # 3 RIPv6H X

B 5 fEmRMg S R R AR S AR AR T R

TR EHLAT LT 6LoWPAN i 2 B i 3547 8044 FH 2%
BRs #2400 B B BTN E , R L A BBk o .

4 MEgEANR

LSRR BT,
(1)NAT64 SHEEMR .
a)6LoWPAN 1% % i J3 3hH B shFRE 1Pv4 sk

IPv6adresses;

2001::0212:4b00:026a:99d1

fe80::0212,4b00 026a:99d1

MAC addr:

12:4B.6A;99.:D1.1200

6LoWPAN W% B i1 j3 3 /= » B 31 &2 DHCP iR, 3K
B IPv4 #bik, B 192. 68. 1. 185,

b)6LoWPAN i/ % B i #5 Mo 1k AF #

6LoOWPAN 1% Bl FHEI# A T — 1 &, IPv6 Hu it
$7:2001::0212,:4b00,01d3:8a87, XY S B THMES, &









[15] PMRIR, 2R, PR, . REAEBBERE M. b RS
ikt , 2005 35-50

[16] B K, IMAT, B TREBRENEERII] BE¥R,
2004,25(4):114-124
Ma Zu-chang, Sun Yi-ning, Mei Tao, Survey on Wireless Sensors
Network[ J]. Journal of China Institute of Communications,
2004,25(4):114-124

(177 Z=A:  Bsk. F—AR Internet M HARIMI. Jb5: ARBRE
H AR, 2001

[18] E4K. T ZigBee EARMAKAMMSEH R 5L BRHE
TREER(ERBEEMR),2011,25(8) : 46-51
Wang Qin. Research and Implementation of Wireless Sensor
Network based on ZigBee[ J]. Journal of Chongqing University
of Technology (Natural Science) ,2011,25(8):46-51

(k4% 214 T
EXRIE EFTIHEHRH TEEXENEREEE.

AT EBRT P H R, A SCR Y —FEEE QoS 43R
BB RTE FRAE U B e 5 I SR R S M A B AR, R T R
BE CETHRMR SR RNE RGOSR E TR T A
5 QoS LY B BMEF HIBIR , RS 398 QoS BRI
B R BB SRR RO S 3R 43 BE » HH QoS R IR PR
FERAEN , BB PR TR iR R BE B SE . S53CiR[11]
FISCHRL12 IR0 b 37 2 B » A SO0 0 7 4 T R % 0 4% 1 i
BRCR FRUS TR,

X2 xR

[11 Z Ying,J Chang-gang. A kind of routing algorithm for heteroge-
neous wireless sensor networks based on affinity propagation
[C]// The 26th Chinese Control and Decision Conference (2014
CCDC). 1IEEE, 2014 ;2481-2485

[2] Xu C,Liu T, Guan J, et al. CMT-QA; quality-aware adaptive
concurrent multipath data transfer in heterogeneous wireless
networks[ ] ]. IEEE Transactions on Mobile Computing, 2013,
12(11):2193-2205

[3] Trestian R, Ormond O, Muntean G M. Energy-Quality-Cost
tradeoff in a multimedia-Based heterogeneous wireless network
environment[ J . IEEE Transactions on Broadcasting, 2013, 59
(2):340-357

[4] Wu]J,Shang Y,Qiao X,et al. Robust bandwidth aggregation for
real-time video delivery in integrated heterogeneous wireless
networks[J]. Multimedia Tools and Applications,2013,74(11);
4117-4138

[5] Al-Hamadi H, Chen R, Redundancy management of multipath
routing for intrusion tolerance in heterogeneous wireless sensor
networks[ J]. IEEE Transactions on Network and Service Ma-
nagement,2013,10(2).189-203

[6] Haldar K L, Ghosh C, Agrawal D P. Dynamic spectrum access
and network selection in heterogeneous cognitive wireless net-
works[ ] ]. Pervasive and Mobile Computing, 2013, 9(4); 484-
497

(7] EM.8R HEE. 5 ET SokHLTEEHNEHNEREZN
BBARAFRAURIL] ] J R R AER, 2014, 37(2) :53-57
Peng Jian, Xu Biao,Sun Yan-qing, et al. Data transmission algo-
rithm based on path-Fixed Sink in heterogeneous delay tolerant
mobile sensor networks [ J]. Journal of Beijing University of
Posts and Telecommunications, 2014,37(2) ;:53-57

[8] BKEL, 3Rk, 308, %. RAMEZEEIMEAREARPERD] &
f52£41,2014,35(8) : 198-205
Zhang Chen, Su Xin, Wang Wen-qing, et al. Research of cross-

tier cooperative transmission technology in heterogeneous net-
work[J]. Journal on Communications,2014,35(8) :198-205

(9] XUE,.ZM,. i RPUHERELBHERBENEPETH AR
BRI BAFEM, 2013,24(2):215-229
Liu Tang,Peng Jian, Yang Jin. Data delivery for heterogeneous
delay tolerant mobile sensor networks based on forwarding
probability[J]. Journal of Software,2013,24(2):215-229

{10} Lu S J,Chang R Y,Chung W H, et al. Realizing high-accuracy
transmission in high-rate data broadcasting networks with hete-
rogeneous users via cooperative communication[ J]. Digital Sig-
nal Processing,2014,25(2):93-103

[11] Wang Lei, Yang Yu-wang, Zhao Wei. Network-Coding-Based
Energy-Efficient data fusion and transmission for wireless sen-
sor networks with heterogeneous receivers [ ]7]. International
Journal of Distributed Sensor Networks, 2014,13(1) ;479-482

[12] Navaie K, Valaee S, Sharafat A R, Optimum model-based non-
real-time downlink data transmission in heterogeneous DS-CD-
MA cellular networks[]]. IEEE Transactions on Wireless Com-
munications, 2007, 6(6) ; 2357-2367

[13] Alonso R S, Tapia D I,Bajo J, et al. Implementing a hardware-
embedded reactive agents platform based on a service-oriented
architecture over heterogeneous wireless sensor networks[]].
Ad Hoc Networks,2013,11(1):151-166

[14] Maia G, Guidoni DL, Viana A C, et al. A distributed data sto-
rage protocol for heterogeneous wireless sensor networks with
mobile sinks[J]. Ad Hoc Networks,2013,11(5):1588-1602

{153 Kwon O C, Song H. Cross-layer optimized multipath video
streaming over heterogeneous wireless networks[ C] // Signal
and Information Processing Association Annual Summit and
Conference (APSIPA), 2013 Asia-Pacific. IEEE,2013:1-4

[16] Tarnoi S, Kumwilaisak W, Saengudomlert P, et al. QoS-aware
routing for heterogeneous layered unicast transmissions in wire-
less mesh networks with cooperative network coding[ J]. EUR-
ASIP Journal on Wireless Communications and Networking,
2014,2014(1).1-18

[17] Trestian R,Ormond O, Muntean G M. Enhanced power-friendly
access network selection strategy for multimedia delivery over
heterogeneous wireless Networks{J]. TBC,2014,60(1):85-101

(18] Manfredi S. Congestion control for differentiated healthcare
service delivery in emerging heterogeneous wireless body area
networks[ J]. Wireless Communications, IEEE, 2014,21(2) : 81-
90

[19] Amin R, Martin J,Deaton J,et al. Balancing spectral efficiency,
energy consumption,and fairness in future heterogeneous wire-
less systems with reconfigurable devices[J]. IEEE Journal on
Selected Areas in Communications,2013,31(5) :969-980

¢ 219 -



