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Mobility Vertical Handoff Algorithm Based on Multi-business

JIANG Yi,CHENG Zhe,ZOU Yang
( School of Computer Science and Technology,Chongqing University of Posts and Telecommunications,Chongging 400065 , China)

[ Abstract] Aiming at the problem of network handoff in tightly coupled mode under the heterogeneous network, a
handoff algorithm combining communication service and motion perception is proposed. According to the mobility of the
terminal , this algorithm screens the candidate network set initially, and then tries to find the best network from the
candidate network set on the basis of the multi-business features of terminal network for handoff. After the experimental
comparison with the handoff algorithm based on the motion perception under different businesses, the results show that the
algorithm can avoid unnecessary handoff and reduce the blocking rate of handoff.

[ Key words] heterogeneous network ;communication business ;motion perception ;seamless handoff ;candidate network set

DOI:10.3969/j. issn. 1000-3428.2017.01. 029

0 #Hiik

Fifi 5 F% oh 38 15 £ R 09 i & e, 75 N — AR fE
R 5ok AT R D R £
FEPE AN TR) 42 A $ R 76 78 35 30 [ 8008 4% fa i 4 Ay
G 7 T A A AR TR s P R R T
A B VE T T S 45, 38 B EAT I 4 0 Y iR ST R
L P IR L AT A 25 38 DA S U n) 22 R B0 T 45 .
] 76 3 ol S5 4 190 46 B 55 o il 15 P R 4 S 4 N0
PR, i R Bl 43 BE 8 7E i A 18 1 I 209 4T R Tl
W) 2% 1) f9 725 25 e 3 11 TC 4% B 4 N I I R 5
P

DRI, 76 S M I 4% v, 254 5 18 20 3 1) A% 3 v
TR T 45 B A P A R S0 45 0 A 20 3 T Al 55
JE BRI 2%, Uk 2 A 0 TBE ) ) 485 Y 2 5 e ) 46 v

SERRHON T Ry 3 B SRS R R 55 o AR SCHE S
B BEAT 9 2 Tz Bl IR A8 i B Ak At B 25 Al
55 AL X 1 A I 45 1) B4 R e R AT AR AL 4R — A
BT 2l 55 1 B S Pl ELV Y ik .

1 H#XHR

H T, A A% T 554 09 25 1 B0 45 2 R B 98 H
i 2 UG TR Z EE AR . SR 4 A 420k
=550 & (Received Signal Strength, RSS) , | F 3
TR ZE N IH b B AR A M, T
X P 2% Ja PR 25 TR AN 8 4 T, AN B T R S PR D) 4 oK
SCHRLS-7 ]y U0 4 58 vk ORI O ik T L v iz Sl IR A8
RS ATER 20 T 2 1k 55 22 A PR X I 4%
HIA TR 225K, S B J5 IF A g i 2 o fift FH oK .
SCHRL 8 ] 2 T — i g i A 22 L ] N O SRk

ESWE TR HAZPATORDIFIH (KI1400414) 5 25 PR L =218 105 3 42 (A2015-17) s TR R LR 2 A SR B2 22 4 (A2011-29)
EEB N K i (1969—) , J B G R LRI, B0 A3 Hpe s i 4 BB S AR AR L UEON B

I %5 B #8:2016-01-08 f&[E] B #§:2016-02-24

E-mail:19377913@ qq. com



LEEXE I R o, B

AR AT 20 55 RS Bl e R B Uk 169

( Modified Proportional Fair Scheduling Algorithm,
MPF) , itk 1 52 Il 55 649 73 21 98 B, (2 22008 1 2
Uit B4 8% gl P Xk 52 B U148 7 A B R T

HHE AT AR 8 BUIR , A8 SCHE 53t 4 R 48 3R 058 T
BT 2o 118 SRS FRE5 B 55 A (8] 4 R X D) 46
R AT o v SR P AR IBGE Bl E B R A
P 2% F R B B I T O A A% A R 4% D) 48 i e Y
T A2 S HEAT LA, 0 A0 A B0k 12 1o 2 4, P 5 o0 i
JZ YK T F ( Analytic Hierarchy Process, AHP) 3§}
SR 55 149 22 J P AR, 3 S A A 1 R 4%
Jr e ok e 9 B DG I 4 R AT 48

2 HENR

AR SO AL T 200l 55 1 # Bl T o DD 5 0 vk
O NI B e A 2 WO R 2 A B B, FEA R A
1R

i
SIS B M
TR o A A
BB 1]
s I R

i |

i 25 b 55 1 e i e

—% [ RAHPH R
iz AT — bR

A3 o 4 4R o
BRI A P 4%

_______________________________________

45K

Bl EFsUSHBHEEEREERE
2.1 #HiFiE

TSR 2 iy 32 By R M TE AT — IR W B T L fiE
i A AARE G oL H BRI 25 PE R O T 24 1iT 1) 4% {H 2 g
AR 25 B FF 1 1% 00 & A, AN ALk 2 R 2 2 Y D) 46 1k
B, 30 RE AT B — 4L ik 1 9 45 0015 0F — 25 e B AN D) ke
20101 & 4% S BRI

SR TG N 45 B R, I 4% 1 R R U e R — A
Z @ PR (Y ) 8, M2 PERE S i 2 AR TS 8
e 1) AR SCRR R R 20 55 BB T B IR 45

( Quality of Service,QoS) F3K , ¥ W 4817 5o B . I 4t
D #}3h J AT L R PR EAE N 2R
2.1.2  ZRUfAEASA W 4% 1 3E BRI IR 315

BEXT 3 FH I8 Bl P, B2 RS Sl AT DG 4
F 2l J5 1) R B Bl o 2K 55, B AT AT G A R E N R G
( Global Position System, GPS) "’ 5 {3 % A 5k B fir 7
e B o B H AR 45 1 JE 3l Ak B oA (0,0) , 2 i 30 o0
GPS BN E AR B RN T, Kim 25t —A
MALE A(x,,y,) BE B E B(x,,y,) , ZuilE s H
T I 2 JE il R BE B 23 301 0 d, AL, )R] DAAHE S M 2K
Ui 78— JE N B X B B v e ¢

‘db _dzz‘

Ve = (1)

20k i - 1 2% S e A I 45— JRT 3BT PN A 5 R
e T, :
SOy )+ (x -x)’

Viavers

2.1.3 WY i T 1Y R E WA

FeoE W ME St SCRR L 10 J 2 i, B R fe B ah &
Ui 7F 0 V)40 5 R A 2R G0 1 1k R AR 0 0K T D) 4
TR RE A AR . A T AR Y TN B e, H A R 4%
4 BB 2 sy P B 7R PRAT U4 Hi 19 T, I 1] PN AT 46
JEH T, B R — 8, IR X T, ke
HR A e S, i i 2V 4 22 H AR W 4%, 2 /b 2R
UETE H AR R 25 (4 35 B8 i [R]AS /N TR 0, 45 J0) A
JEBEAYHEK

X TSR] 0 4%, B 26 2 50000 78 SUANTR), AN RE 5
PEAT BB, T Bl v Y e R AL ok T B
S b B PE R AN s . YD B R JE S TS T
25 U] 2 T I BT ) R 2% Sk P R AR R g5, TRk,
I i) H AR 45 00 Ja 1 2200 T 24 15 9 2%, 8 T 09 4%

B
ﬁB,é\fZ%(f>l),;H\:EP,maeriFuB rrrrrr 1%%”

current

A
B I 225 6024 i 0 2% 19 0 2% 8 o AT 2= AR L
A @A AR BT HARR L% i R A (EL R KR Cost, -

T, (2)

Cost, =f(B,,D,,J,,L,,P,) (3)
2417 25 1 H R P4 AR B r
CO "

r =
COStbetter
R B AT DI i R B IS T 1 aorr » TR ES S AU

o or SIASCHRLT TR e ) T, 3Rk

+ lhandoff (5)
r—1

2014 WA 9 4% 4R O 1k
Fie A5 AT 2 i 76 45 > 9 45 1) 5 B I ) 7. AR,
EW T, LR, R T= T, 32 W 2 A5 1% M 45 19

Ts = lhandoff



170 LA 1

T # 2017 %51 H 15 H

I B I ) 3 2 R S 0TI [R] 9 SR, R S WD SR
2, VA3 I % i A — A R 0TI B Bl R B 4 S RE AL
DI i R s B R, BEHERR I 4

225k X K U ) 19 45 A~ 100 £4% HE AT TR] SR 0% L T L)
WA —MEEM A E N,
2.2 TRiEE

2 5390 U I 1, T L HE B DR 3 B 8l T AR B
T P %, B R S kA T Y R 45 R 4K S 8
AN [ sk T R e I 4 B2 N HEAT AR TR
2.2.1 2055 BB g A I A s

KILHET 4 2%, B35 A8 i
BRI AN L% 1 2 S P 5 800 QoS i
KRR . 2% 200 55 32 22 9 b 55 13 58 0 52 i
R IR AEE B G 3l 4 5 SRR 4 B P iR B T
DAY R £t AR T R SR . S H
el 55 T 00 £6% 45 58 19 B SR R w5, LR A9 R0 4% L AR 1
REW LA SEBSR . BT AHP Y 2R £ R
PRI BV o TR ) 4% A X TR )L 5 1
Wi AL NI, AT IR 1A 1 ~ 9 AR e e s e
SR A

A=(aij)nxn9aij=aiaai_/'>0’i’j=]92’“.9n (6)
Horbon BRI 48 8 VR B9 A a, 208 2 A W48 )8 1k
P A Xk R R

R1 1-~-94REMELE

C. I

C.R. :ﬁ (9)

M COR. <0, 1 W, 32 B0 ple & I A9 — Btk T 1A
PR, B2 22 U0 55 B X B AT B 1 o
2.2.3 R YI#H

IR0 4% 7] 46 15 B 465 R R 1 221 T 4% 4 4 K
W RHR R X AR bR A — S B SR P, R [5] 45 AR 14 B
BrARTE L FEAR TS F Mgt ARm, BT 5
RIS FR , 51 A%k R %1 ( Utility Function) " (i 4%
Ao SRR IRAE L 5 T T 1 I 4% 8 M DR 1 AL T
o 5L R (3) 58 U 4% i 1 2 8 P AR f i) 4
Cost, , Fi 3 Hi W 2 i W8T &%k U,

U, = w x Cost; (10)

3 3 X 4% AN 15 1 I 4% 19 250 P B B AT P g,
PR FTAR 5 AC 11 I90 45 647 ) 46

3 BHEXBERSHHN

A5 fE Matlab {5 5 F & b 56 30E By $82 539k 19 1k
fit o 5 B M 2% 3 5% i il B 3l {5 R 48 (UMTS) |
LI M (WIMAX) I JCEE Ja 38 % (WLAN) [ 45
AN, ML R LSRN 3 2 Fin . H P 320 5y A 1E
el b o 255 4 i DX, BB P A2 Sl O 3 m/s, 4
bR 35 [ BEAL, A — Ul 55 2R Y i A i
71 AL

R2 MEREMSH

& I CEE T UMTS  WiMAX WLANI  WLAN2
1 [F) o 2 W/ (Mb-sh) 2 15 10 10
3 Rl B S 5 2 i 4E /ms 21 30 50 45
5 i 4 LI 0 S/ ms 5 0 10 1
7 IENIAEEE i T FH 60 2% H /% 70 60 60 75
? W HL R 1 EXO 0.07 0.05 0.25 0.02
2,4,6,8 AH &P v ] {EL
2.2.2 —EMREIHE RR2 R T 1 B ], 28 ot a0 2 R DU 244 i ) 8%

TEAY 38 & P D B 5, SR AR AR 125 oK 3
Tl 55 2 70 1) I 245 i M TR 1) e KRR AIE L B HL X g
P RRAIE 1) 2, PR G U — b Ak B, 3k B o e fE X 45
I KA 1] 5 (1) KAk AT

Aw = \w (7)
Horpr A JRHIRAEFE A 1 S KRR AR 5 0 S22 X0 10 1) 4
fE W, i o #5475 —fb Ak 15 502 AR ) i

BT R O O AR A FH P e G ) 3 Y, PR O R
B A5 AT — B SR . S A T A e A B B AL
n & — 3R C. I (Consistency Index) :

A—-n
1 (8)

SRIG AR n XPI A FEAL— B PEFE 45 R. 1. (Random

Index) , 32 H—FH: A C. R. (Consistency Ratio)

C.1l =

AT 2 A 55 T oK, A AR 2 45 AR D0 R R
LARRA AT UI e, 0 2R 2 i 45 4R B0 A 0 5 2
B 55, A8 4 3R B 4% JLAS W 45 5 Sl i GPS 3%
B & s s sl 5 BoR #EAT U1 Bk

VAL SEIE TR RE , 5 T 2 55 09 B8 gl v 1 )
BRI LB 7 5w S RO, Al 55 LA
SRS S5 AN BEA SR 55 S 1, X T 3 D) R
T35 U] 4 B2 AR, 5 T iz gl RO V) 46 530 3k R AT
X H o

MIET2 TP 4 "] LUF Y Bl Ik 55 1) 38 R i 5
I, 25 B 45 T BOF T S0U) R E R AR R
b0 i N 1 N4 e o o e D B S 71 X A R g
FERIF VA W AL, X PO 2% R A 2 i
Ry, AT DX 0 A [ ol 55 % 0 2% Je 4 9 7 SR o T



LEEXE I R o, B

AR AT 20 55 RS Bl e R B Uk 171

AR SCRE T 2 Ffoll 55 (9 V) e BH 28 3 A1 R 55 149 A [R]
R A A2 A I B T3 LBk

0.8
- £TE I ETIEE A I
071 |-o- 24E% T 2 SR A M b
0.6
5 05}
§04-
&
R 03}
0.2
O,IC—
0.0 1 ! L 1 I L ! )
2 3 4 5 6 7 8 9 10
R BIE 55
F2 SEELSHYIHREER
25
- AR IETIE SR Y B
-o- SiHK T2 S E P
20
¢
ﬁls—
=
R
2 10t
B
5 -
0 1 1 1 1 1 1 1 )

2 3 4 5 6 7 8 9 10
TEREE L 555

B3 SEELEHFHTMRRE

08
—O— VIR, T3 B BN W DI 35
0.7 [0 VBRI T- 21 5575 3l kW Y4 5535
0.6 |
3 05
e
=04}
®
Rost
0.2
0.1
00, =% 5 6 7 s 9 10
ERDE R0l 55 %

B4 REEELSHTREER
M3 FIE S AT LA L, B 55 21 2k A 00 3
I, R GER T W EE DL 2 T BUH P U OO
WrRE A o 2 Tz sh B YT A ik A A Rk 55 T (19 1)
e YRR 7 LS 36 1Y 2 il 2 B A T AR R
AL AL IEAE B BN R ZIN, NZH T 2
F5 BN TRl SR o457 249 U1 48 R T 0 E B 3 9

H A A 3ol 55 19 AN [ A I X531, 3 b 30k A — X
P bR T S FC RN Y A A

BT (o ik JET58 R Bk
D
20 |
& 154
PSS
&
20t
B
5 -
0 1 1 L 1 1 1

7 3 4 5 6 7 8 9 10
TR BN 555

B S5 Al ST

MULESEE AR AT AR, th T 258 % 08 T & i
14128 SR AT 55 755K, 2 T 20l 55 19 B 2l 1 2l 1L 1)
BERAE VIS 2 T AL R PR AR AR U R A
W28 B AF T A T — A 3R T AR

4 HRIE

AR SCHE TR Bl A b £ 5 #) I 45 R B8 T i D) 0
IEREATAUAL A1 0T S 4 R 28 3R 05 Bt — R T 2l
%R S T E VI A . SR AR R %k
A T S A 1 2% BB B I 1) 5 25 A )l 55
it RORBEAT VIR e, — 5 PR L Lot 1 I Fe R,
T AN e B DI, I HLAR T AR 55, (AR )
e FN P g 3 A AE S5 SEBE S, T LA 2 5%
189 25 Ak R i e A5 R R TEINAE G P A
Gyt it — AR T PR R

S % ik

(1] By W M8, Tvss, 55 —Fhk Tl 45 Ul s i 26 B 1)
R FTIE[T]. T AR E R ,2013,10(9) :35-41.

(2] 8k R, X Pk T 2R iy K% % F 5
BT HEHLRENE,2015,42(6) ;120-124.

[3] & M. UL MIE BBk (1], 78 %
Bk 222 4R 2012,17(1) :38-41.

[4] BWE, AR, ZER, G —MHBEHIHILLEA
M E e ik [T]. I KR (A RBE D,
2012,39(6) :79-84.

[5] F &, R, EWRsk, . i M 4 5% w0
AT A Sk [T ], PRI Tl K224,
2013,45(9) :1-6.

(6] XU 2 0k, i B ok, — i 3k T 58 B B 00 B 3 147
B[ J]. 2247 ,2008 ,36(6) :1198-1201.

(T #5177 11)



LEEXE I R AR, R

LT oo T R RS Bl B 2 0 25 1 7 6 B T 5 177

MU EAH Al 41,4 « =0.02,0.12 < a, B, &
% GAS 7£ DF Vit P34 «=0.3,0.5 >, B}, &
4i GAS 1£ ED -1 g5 P', H.43 %14 (0. 61,0.19),
(0.61,0.23) , MK 6 A 152 5 45 31 5 B 40 B —
B, B S R ROR o IG5 A% B 2 B R AR E
Jo IR TT R Y R EOR

4 HRIE

A SCHHE MANET 45 i 19 #% 2 45, #5 19 mi 8%
S TE A AR G L RN R R AT 5
— L, H 57 MANET H1 i SIRS i 35 1% 4 K8, 7y
Hr MANET Hi 25 )£ 4 17 2 71055 75 2 75 18 BR 19 45
PR Ry 73 1 28 G078 i B A7 A6 VR AR E 1k
HE— PR R S A AR s S A
DI IR R 1A B A A7 1) (L R R 3 e 7 3 5 0 1
W58 Y IE R

S % sk

[ 1] Chen Kang, Shen Haiying, Zhang Haibo. Leveraging
Social Networks for P2P Content-based File Sharing in
Disconnected Manets[ J ]. IEEE Transactions on Mobile
Computing ,2014,13(2) :235-249.

(2] XAk, o7 EI8, Lwefh, 5. 2T & 7% M 4 19 1 1%
R e AR B M LT ], A o B 4 R 2% 2% 4R, 2011,
39(1):114-117.

(31 FE/NWI 200, 20 k. 75 3 o 4 % % N8 S 5UR |
fEREREPLAC AL [T]. 7 5 f5 B 524, 2013,35(6) -
1290-1297.

[4] Wang Qing,Leng Supeng,Fu Huirong,et al. An IEEE 802. 11
p-based Multichannel MAC with  Channel
Coordination for Vehicular Ad Hoc Net-works[J]. IEEE
Transactions on Intelligent Transporta-tion Systems, 2012,
13(2) :449-458.

[5] Soundararajan S, Bhuvaneswaran R S. Adaptive Multi-

Scheme

path Routing for Load Balancing in Mobile Ad Hoc

(B35S 171 30)

(7] &= 6,78, % ETiEaRE
ZIP RG] s E R ,2015(5) 12-16.

[8] Lee HY,Kang Mingyu, Sang Y J, et al. The Modified
Proportional Fair Scheduling Algorithms for Real-time

114 D) 8 1

Applications in Multiuser Multicarrier Systems [ C ]//
Proceedings of MILCOM ’ 09. Washington D. C., USA.
IEEE Press,2009:1-6.
[9] Zhang Xuncai, Wang Yanfeng, Cui Guangzhao, et al.
Application of a Novel IWO to the Design of Encoding
Sequences for DNA Computing [ J ]. Computers & Mathe-
matics with Applications,2009,57(11) :2001-2008.
Chen W T,Liu J C,Huang H K. An Adaptive Scheme for
Vertical Handoff in Wireless Overlay Networks [ C ]//
Proceedings of the 10th International Conference on Parallel
and Distributed Systems. Washington D. C., USA. IEEE

[6]

[7]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[12]

[13]

[14]

[15]

Networks [ J ].
8(5) :648-655.
Cho J H, Swami A, Chen R. A Survey on Trust
Management for Mobile Ad Hoc Networks[J].
national Journal of Network Security & Its Applications,
2011,13(4) :562-583.

Morii K, Taketa K, Taoda Y, et al.

Information Acquisition and Dissemination System Based

Journal of Computer Science, 2012,

Inter-

The Assessment

on Delay and Disruption Tolerant Mobile Ad Hoc Networks
for the Hiroshima National Confectionary Exposition[ C]//
Proceedings of the Ist International Symposium on
Computing and Networking. Washington D. C.,USA . IEEE
Press,2013:83-87.

IEDT, B W S G X MANETSs [ 25 96 $h 5
fiE E’J?‘ZW’] (J]. SRR 5 0 T ,2014,50(9) :73-76.
B P, 5k B, BUBE AR, 2. —BR W R B A B I Ad
Hoc Z 5 # Jo H L AT [ T]. AL 27 4%, 2015, 43 (7)
1449-1456.

KRR, B eI, SF. LT A 2% 0 4% B4 4 s
FEMAARHAEA[T]. B0 50 A ,2012,32(3)
60-67.

JERER, B L5k B, SE. TCLR AL AR B4 Y i
BRSO [T]. S HLRL 5+, 2013,40(3)
187-191.

Rouzine I M, Weinberger A D, Weinberger L S. An
Evolutionary Role for HIV Latency in Enhancing Viral
Transmitssion[ J|. Cell ,2015,160(5) :1002-1012.
Meyfroyt T M M ,Borst S C,Boxma O J,et al. A Data
Propagation Model for Wireless Gossiping [ J ].
Performance Evaluation,2015,85.:19-32.

Peng Sancheng, Wang Guojun, Yu Shui. Modeling the
Dynamics of Worm Propagation Using Two-dimensional
Cellular Automata in Smartphones [ J ]. Journal of
Computer and System Sciences,2013,79(5) :586-595.
Wang Pu, Gonzdlez M C, Hidalgo C A, et al
Understanding the Spreading Patterns of Mobile Phone
Viruses[ J]. Science,2009,324(5930) :1071-1076.

Gk R

Press ,2004 ;541-548.

Song Qingyang, Jamalipour A. Network Selection in an
Integrated Wireless LAN and UMTS Environment Using
Mathematical Modeling and Computing Techniques[ J].
IEEE Wireless Communications,2005,12(3) :42-48.
JESE R Yl MM E G HRILHE O LT].
WL T2 5T FAL,2011,28(9) 1 127-130.

Chen Y S, Lu Yukai, Wu Lidi. Handoff
Technology for Heterogeneous Wireless Network [ J ].
Computer & Modernization,2011,1(3) :81-84.

P G AR S HE G A5 T 25 T 1 TR SR Y S ) ) 46 3k
FRAL T [T]. i AR ,2015,39(17) :79-83.

W3 BRI TOLR AN 4 Y T B U SRR ST [T ],
EEH A ,2012(10) :30-32.

Vertical

ikt x| vk





