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Abstract: The default distributed address assignment mechanism (DAAM) of ZigBee protocol exits orphan problem
without a good solution. This paper presents a mechanism called agent based address assignment mechanism (ABAAM)
which can effectively reduce the orphan problem caused by the network preset parameters and nodes position. When one
node cannot join the network, it selects one route node in the neighbor table as an agent and joins the network; the tree
routing protocol is also improved to be compatible with the current allocation algorithm. Theoretical analysis and
simulation show that the proposed algorithm has a better performance in the success rate than the default DAAM
algorithm. '

Key words: ZigBee; wireless sensor networks; address assignment; orphan node; agent

%

1 55 U IR Y T SN, 2T T AT () K
ZigBee FRUEE—FUI FIUTIE S ARHR, TRTY SRAFMUBERS, SRR — AR A U AR U

FE ARHAS I L e Al BRI hRE, ZigBee THUEEN T SCBLIIN B4, ()RS0 T2 (RO e i e, A

H VBB 2 R LEEE 802.15.4 bivfe, JRAEIC i BB RH IS,

TR de AR N T S R R T

HLT RIKIRAL. 2 ZigBeeth ¥ 5t
Pisrh, ZigBee W% S AEBENL AT I A7 AEIZ B 2.1 ZigBee M4&4A X
[, BAR ZigBee WGP HINEEE N 65535(216-1), IEEE802.15.4 2% b [F) e 25 AR 4l HLm A5 e 1, 40

TRAESERR ORI, M7 MR I B, A2 PR a8 2T A8 & % (Full-Device, FFD)FIF
hy WA 5% 25 AP B AhIE 0] 040 e Mk, AT JG2 A kA fai Th it % %% (Reduced-Device, RFD)?. FFD # 4 H A
28 IXRRT R BRI S O T ZigBee M IEEE802.15.4 & LI BT LhEe I REME AR E AT ) 2%
L kR TI 6, IO IS, ASCHE H —Fh s AR (¥, 1 RFD B4 ThAEZ IR, HEES FFD @15,

© YREETA1:2014-10-27; S EIME ok B []:2014-12-05

122 #AHA « 59k Software Technique * Algorithm

© EREERREST  hup/iwvww.e-s-a.org.en



2015 4 55244 B 7 MW

http://www.c-s-a.org.cn

i EONL R g N

ZigBee b T =ik /KM ZigBee 1A%,
ZigBee 1281 ZigBee ik . WMASE A TIHILA
b GEPFIFE I 4 2% A 0 ST R AR, gk,
FROERE AR S 2 AU ST R IR AR, BN 4
AR AN A, iR S A% B 2% L i FFD,
27 i ] LU FFD 8% RFD.

ZigBee hHESCRFE AL, BB PR BLAE I 2540 +h
SERP). ZigBee B I 0 465 2 5 FH (R 41 2870 E 3 ol
Wb U A 2RI AR I N 4, % ER o T 0 0 2 T I
AR R, 2T R E S A S 5 B .

2.2 ZigBee bk 3 B

ZigBee WM rHAT BIRfahE o> ic 2 BEHLBHE >
B AL il A1 23 A 2 Hb ik 2 C L (Distributed - Address
Assignment Mechanism, DAAM), S 1E 4 8K AR
BESYBCALAE, AR T 7005 1 1 9 % o 1 s % o )y
FUBK T A oo SRR T 05 A8 R, I 2555
KURIE Lo % SAZRO SRS RO b, 570775
1R JoR: ‘

Aparens + Cskip(d)# (n =1+ 1, T, =Ty (1)
An = {A +Cskip(d)# R, +n, T, =T, )

parent
o, (Di&E AT HE T SRR AT A, QEH T H
T AU 200 5 An ROR Node(n) bk, d 242
AR AR, BIACHT A B R AR Bk, d<Lm-1;
n FoRANT RUR LA IR B E Y RL; Cskip(d) &R
WEER d IS B T RAS I ik S &, TR
AT

1+C,, *(L, —d—1), Rm=1 3)
Cskip(d)=41+C, -R, —C, * Rm(med—l) ‘
1-R @

-

WP 1R, RSB CarS) R=2, L3, U]
AT AR A 301 )y, (B)SF (5B BE & A i
Cskip(d) 2% b 2% Hiu ik
23 P EEE S

ZigBee BRIAMTHLHE S WL S WA 5 LA 07
RS G 000 TR 0 B AT =
Ui

1) 305 B S R WA WA, SEBREE RSB,
ZigBee B A1 A (5 E B R EAE | LEL K214,
U SR WA D BIL 2 5 25 5 T 8 B 2 .

2) SV RUKFIEK Lo WO IIAFG T 2 015 )

CLIA 1) X 48 85 KR IE Lo (005 1Y 05 R W, B TCYE
AT, i 2 FroR, 1A 8 A FI N 4 B IR
Lo=3, T& A 19 R ) R N 2 0 e, By
A TR A

3) R MTWAHCEE C,, BIAH AT 4
(ki 2R, W 2 B, 1S LI SN e
B Cy=5 A, JCVE A Z R IAT A FC bR, K B

Cskip=1,addr=34 @ .

Cskip=1,addr=35
Cskip=6,addr=33 . ZigBeeth gz

@ — o Cskip=16,addr=0 O Zasectii

"‘,‘ Cskip=6,addr=17 @Cskipzs,addrzl |:| Zighee st I 4

4
addr= @ . addr=15

Cskip:l,addr:S addr=16

Cskip=1,addr=14

Cskip=0,addr=9

1 ZigBee H T W 2tk 3 i

®
ORI

o)

. Zigheeth 82
o ZigBeeRbE 2

Kl 2 ZigBee A7 s

3 FHRIAE

BE ) O0SE G0 8 H AT & A — 24850, Pan
Meng-Shiuan 55 A GEBH 75 f0 DA P15 2 H0 B sl 1 sk
P U AN T8 G 11, R AL 550 R 53 1 T PR A1 1)
B R P RE 2 1) % T RU(BDDTF) MGE RS ] fig
% I &3 15 RU(EDMM), I3 H 8 rp SR as A i AT
EBY . AT e IR R T R . A UK A A
BRI A% 5 D5 2 BN e L s, e
SRR s o) . AT A5 N4 AR T2 B4 5 v 9
M hE I RCSEVE, MR sk F 0 16bit Hbdik A
[JREAT 73 B, 0% BT A Bk 2 TA) AN e I 0] 2 B

Software Technique * Algorithm 3KfFHiA « &Hk 123

© TEREBIK AR

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2015 4E 2445 B 7 M

PR, AHEE 2 R A L, e R AR T
TR ZHER PO e oL, PR L
HIMEAT T SRR, 7 190 2% 55 AN T 0 £ 1 80,
EBAT 5 1 S B 5 i 1K) ) AT 0T e A L) ) R o)
FANG M Q & AR 1A bk [k, 7 Hhk =3 ) A
ST R T AT 1) A T R R (R 2 T ACEA T b ok
AR 5 B HBHET), ARy A AL RS RS TR
IR % b 1) 1) A, Yan-rui Li 58 A3 T — il
RN 7 N LW R 1 A | eI B % 7 L OO
AL DAAM SR I 2R sk, (HIR 5 Al il
TR I L e — IR TR, Gird 85414 98 /5
AN TR T o o 4 KR 2 B0 b i 7
S, T A IR R A TR K T 5

SLAR(single level address reorganization)[7]; BN

d OB R AT RS, i Sl S Y,
JiI- Cskip(d+ )Y Cskip(d)E - T 25 1k 53 i ol
YTV S AR A I R R TN
B2 ), (N T 00 463, L b ik T A
TR RTEE R 38 0.

4 TR S EIAABAAM
4.1 ZigBee FN 3L 5 10 251 fiff R FE B

LAY bl 2 B R ZigBee )
B B ARG T i ), 7 s = A Jq s BT
A nJ ) 1n) (R B YT A R R S ) RS, B A — A
% A% 1T SR R ST A, T8 R B A T R R
5 R B DR IR T R, 1 SR AL A AREE Y SRR AL
W 45,

42 FREZERIREEWM

%T%%i%ﬁ@ﬂﬁ;ﬁﬁﬁ@%ﬁ%@%ﬁ
T B GE LUR LA IR R W) AREE Y 5 G o] 5 g 4G Y
ST ST I @) AL A e A R B A T A
.

M TR ZigBee Wi AT MR i 4, AT 175
X} ZigBee JSAT (KIivks sURFEAS 25 LS BRARHMLA.
X1 P BGE 5 1 ZigBee B M4 2 imiAs X, ™
6 JZ T A — A AR AR R B, AR
Y A HA R e R A T R e, gk 3 Py
7N, FEMRAY A s 10 A5 daAREmT, 11 A4
AR, DA AR BRI -5 WL O T S FE,
AT 4 J2 i A PO I R X, gk 4

124 HAFER « 571k Software Technique * Algorithm

. AERR 5, AREE R iy 4 i A A AC R i
ARBERR 7R AT ARESAL 7 BE, 2 FE Y A [
i Ja R AR AL T B R o 1 Uil HiE s, JFBE
B H CRAE R AR R, A5 WA ).

R 1 MR

byte: 2 2 2 1 1 RS
Wb | H b | SR | B R UTE S ide
24 S 30 M%Eﬁ
' AT
L
22 R
bit: 01 | i
125 PISLARAS
z 6-7 RIS
8 EZ LA
9 LA
10 YR
11 H 1) IEEE Mtk
12 Y5 IEEE Huhil:
13-15 il
3 WAL
AU LSS
00 Ayl
01 B
10 Al A
1 94 R O
&4 WA R
i Skt AT
\ 0x01 B ik
0x02 B8 1R SR N
0x03 % B A 1R
0x04 =il
0x05 2% fH it %
0x06 RTINS
0x07 E Tl INE)A
0x08 AR SR
0x09 AR [ i
5 ACH AR iy 2 i B Ay
byte: 1 2 1 1
0x09 ACHL AIRR T ARASAL

AR AT R R Qi H 1Y s B AR AN R SR AL ) 1
TR RIR I, DI HLE, R AN [ ) 4
BN i BCACEE IE Py SARBRR R P AR AU

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2015 4 55244 B 7 MW

http://www.c-s-a.org.cn

i EONL R g N

sk P, J& T Mg AN ] g H B ik s (8], B P[P,
65534]. Hrh:
P, =Cskip(0)*R, +C, —R,, +1
p _1+C,-R,-C, xR Y

*R, +C, -R, +1

. 1-R,
1-R Lm

P, =C, +—" 1]
1-R,

AR SO ARBEAY s IN—F e, PRAEBE AR Y SO
I3 TC AR B M bk A ACHAR ORI — — X OCR, Wik
6 K.
6 ACHMhE K

P, P¢
0x796f 0x01
0x7970 0x02
0x7971 0x03

Al

4.3 ABAAM RYAMSZER ~ F

1) ZigBee PhHERLE Y —ANFTOF%, 4 16bit (1)
2 R 0, WIEAAE H ELH B 45 Depth=0,
FEB B ERI S Cn Ry Ly A4S 45

2) HUE A BIZE I 55 Node(n) ¥ 56 K 2 M 4%
RIS FE, HEATAS G e R, W X408 R Ay, $Ril
AR R P B /N AL 1 Node(k), I m) Ho R 3%
R SR 9 2% (1) DG BT SRk, DI Sk AR 1 Lk )5
Node(n) 1E I W44 A3 ()87, )] & 3P 1)
T RIE R K

3) HBHEDA Aparene (19 A B 1Y R Node (k)3
A BE 5 Node(n) (9N 9SG SR G, At 3 5

A A ik ey, QAT SRR R Y R SR R |

FIH(1)(2) ) Node(n) ™ &4 Fl bk,

4) W% Node(k) B 42 ol m s, [ 5246
SIS BN HIERT RO AN A (152 S HEATRR D
J&, THHIT SR 2), WK AR D S R

5) U R B 1 58 A0 i AR R R AR SN T
BEREBLIN AN W45, G IR 4T i 3 P R AR b i
MR IZEE AN A E AR R, i AR AR R
HE.

6) Wk A ST i R R SR BR, K
T RUIMAARERSY (3R, JFBCEAEAE, [ HIE Y
FOEABLNZAH R

7) NPT BN A RS, AR Rk

EMNHEE, JFaG S L.
4.4 ABAAM RYEEH T

h TGN IR, AR SO0 IR R e P st
7Tt FEOPRIR:

1) AREEY ABCEIR H 7T S, e e ik
HYJE AT R ARTHT, 2 SRAN I D)4 B L i e P S0k
7T — Bt bk oS s SO ARTE T, TS i
FIYR L B O hl, RGBT K. Sent it
m%ﬁ%%&w%*ﬂ?ﬁﬁ%*ﬁ%ﬁﬂ%ﬁﬁﬁ
T 5 HH . A3

2) o4 2% g AR I TR A A (A B, T
%ﬁﬁﬁ%%mﬁﬁ%ﬁ.H%%ﬁWﬁﬁﬁmﬁw
SR T 1 0 T A I 245280 5 8 Sk AR BT, ) A
BE B R s L

3) ARBEET AR B _E 2T s rm, RIS
SEAT A ACBRM, T SRAS I W) 5 B ()9 s AT R
1 55 S DU AR 0 i S 30 P B A s 747 2 e A B b b e 4
22, TS B DK I Sk 1K B Hh BB AT e, IR
W J2 2 H 7710 05

5 TEaeatr
5.1 Bt o

At e SO B9 5 DU A A b I Sy i R R
M bk 43 G B 7 T . B A 3 M 1 2D R
R=NN, N, #5715 SN N #0152 ML e F
ABAAM S5k DAAMGHL 70 V7 5 2 11575 ST A R4,
A et 1 AP DD R, AR . Mkl 5 BT
NS SN, 2 3Uh ,=TJN,, it T, %54
BN DAY i H k23 S TRLRR, NG e 7m 43N 91T AR
. T ABAAM BUESAE RONREIE N, BT
N AR K, T AN N, K5 DAAM HIEL AR AS K.
52 HERER

S ZigBee J5UA Y DAAM HEF1 ABAAM 5
PRIEAT LA AT, 87 B L A A 2 A btk 4 P B T
AR WL WE - B0 RE I A5 P B 0y T (4 25 7

i B T H R NS-2(ns-2.35), M 4% 78 7 1 fH
300x300, MZ5H T A 50, 100, 200, 300, 400, 500
AN, B R NS S R 101, N U B LY 5
I3, PRRER T AR T B X s b0y, Y R A AR
WA 35m. R MBS HIA G TR AT 655357 Rl
AT E R A R OK,  [R]I ZE PR FEA 2 TR K

Software Technique * Algorithm 3KfFHiA « Hk 125

© TEREBIK AR

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2015 4E 2445 B 7 M

T s 20 AE IR IS 5, BOE Cons Rins L IEVE(E N
(8,3, 7). FEASSERA 20 VK, 45 BECT M.

1) Hbuhik o P2

i 3, ABAAM SEVEAE S50 iR il 43 e Rl o) 2
EW R AT DAAM 53k, BE A W4 AR I 3 K,
ABAAM [T, [k DAAM #2751 5%-15%I1
YL, TX R 25 H] DAAM I, =5 ol %,
WY 2% R BE AT AT ReBk 22, % b 1 s m) o e R
0 S A AL T ABAAM AN SZ i PR A1 5

EARIN I NS

—e— ABAAM

90 4

804

704

HuhEIY BRI (%)

60+

50

T T T 1
200 300 400 500
o0 265745 5 4

3 bbby R

"
0 100

2) Hbhk o AP FERY

K 4 RWT ABAAM [f3thhik 5 fic 73 kEI 5
DAAM 5L ZERA AN K. HT ABAAM 5 DAAM
Sk, TR R RS 22 Uk 1) A0 s Y A
M4 A — w4l 5 A HH ABAAM, #1-1)
FEIN P AH ZE AN 2. (HBEAS M 28 FIBAZ K, ABAAM

0 b A1k o3 TR D A o R v, b bk o) FERE I 4 L

DAAM fik—£&.
0.5+ N
—=— DAAMSTi%
5 —e— ABAAMET %
b
0.4 3
.
0
:’ 0.3
e
02
ﬂ
B
0.1
— ———— ¢
0.0 T T T T 1
0 100 200 300 400 500

RIPEE
4 kb EC TS RERT
3) LTS BT R
N5 ABAAM [H— R, EHE 500 /NILE T 5

126 HAFHAR « 51k Software Technique * Algorithm

Y5, W87 AAIRIN 48 S0 5 (Con Ry Lin) AT 477 BL
R 5 Frosgi A, AR EEARRT A, AN [E] ) Y
2SR A ABAAM 75 b 43T i 3 28 J T 4B B4R T
DAAM. Hiuhk 3 e s 2 25 Bt 9 28 3 Py 34 K g 38 o,
SR A B3, B T IR N 1 B o 1 0
(3,393 3. NHEHT Cy=Ry, &5 S 7E DAAM
FRFEIMAMLS, FEHE BRI R T 50%, 1M
ABAAM S350 LA ZGAT (1) 283ty 5 2 NI 5.

100
DAAM
90 ABAAM
5

70 \ 7« 7 V

1l

(335 (337 (535 (537 (831 (835 (837
W42 5l 4

K5 AL SEAE G I

N

Mkl S FE e (%)

6 4tk

ASCHR T T AR I P
ABAAM, 4 B UV E A HE T R I 2
BB, T 2 A RN AL T A
A5 g AQBET AT A AR T e, TN 24, IF
S o e s FRSCHR F F, MATk T 7
SRR, WES T BN A TR, B AT B
BoR, G EA 1 DAAM S0A L, ABAAM SHVE7EH:
Bl L2, 43 V380 FEIN 7 T AN £ 2
B,

S 30k

1 ZigBee Alliance. ZigBee Specification Document 053474r17.
http://www.zigbee.org/. 2007.

2 Farahani S. Zigbee wireless networks and transceivers.
NEWNES. 2008.

3 AR AN B B L TR B ZigBee WSS AT YR
o hik g3 PO SHE 15 27 4%,2012,33(5).

4 JERE, TOCE, ERCHET W R IN ZigBee MIZX AL AT
TR AN R 24 41],2010,31(7),1650-1656.

5 WGRE BN ZigBee FUERIA AN AL AL AT AL BT LK

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2015 4F 24 % 3 7 M http://www.c-s-a.org.cn HEILR %N H

24 AL, 2006. protocol for large-scale uneven wireless sensor networks.
6 Fang MQ, Wan J, Xu XH. A preemptive distributed address 2009 International Symposium on Computer Network and
assignment mechanism for wireless sensor networks. Proc. of Multimedia Technology. Wuhan, China. 2009. 1-4.
the 4th International Conference on Wireless Communica- 9 Giri D, Roy UK. Address borrowing in wireless personal area
tions, Networking and Mobile Computing (WICOM’08). network. 2009 IEEE International Advance Computing
Dalian, China. 2008. 1-5. Conference (IACC 2009). Patiala, India. 2009.181-186.
7 Giri D, Roy UK. Single level address reorganization in wireless 10 Pan MS, Tsai CH, Tseng YC. The orphan problem in ZigBee
personal area network. 2009 Int. Conf. on Computers and wireless networks. IEEE Trans. on Mobile Computing, 2009,
Devices for Communication. 2009. 1-4. 8(11): 1573-1584.

8 Li YR, Shi HB, Tang BY. Address assignment and routing

Software Technique * Algorithm 3KfFHiA « ik 127

© EREERREST  hup/iwvww.e-s-a.org.en





