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Abstract: Next Generation Network (NGN) is an integr:

<
@}Wl which tfes “different radio access technologies. In
e

nt witeless access technologies becomes an important

this converged network environment, vertical handoff bepfgen diff
research topic. However, most of vertical handoff algort t thinkeabout the actual demands of network and the mobility
o

of user, but taking network properties as the stan@dgds

vertical handoff algorithm based on application r

gmentd” IR order to solve the problem above, a speed adaptive

nts was Propos€d, which used the speed factor and network propertise

matrix to compensate for the quality loss of SgpBlessAink caused by/mobility, which adaptively adjusted the weights of network
properties that the application needs and sufpoded nodefouhake effective decisions. This algorithm realized vertical handoff
with adaptive speed which better SCW%B, licatipfi*arid > Simulation results show that the proposed algorithm can overcome

the ping-pang effect effectively and it ha

ighet packeisthroughput in comparison with the other vertical handoff algorithms.

Key words: Next Generation Network ( NGNY=" application requirement; speed; adaptive; vertical handoff

0 3%

BB AR R BRI &R, SR R 2 1 TER AR AR B
B, AR ABARTEE & 0 PR B T RS
EAAAER 7 ZEW SR T, N T 0 M 4 R
FF R ALS T R A R 5 BB Bl T S RT N AL 5
B2 BN 5 AR PR S BT

HHCRINNERETREEAE TR SREL KRS
B B e 2 Y TR 2 0 A 3 ( Simple Additive Weighting,
SAW) K0, L B4 #T 8 ( Grey Relational Analysis, GRA) .7
FEEUMALE: ( Multiplication Exponent Weighting, MEW ) | 3
HAE T R 1 F BRI B 1 ( Technique for Order Preference by
Similarity to Ideal Solution, TOPSIS) ! Ll F 3£ T {& M . ( Signal
to Interference and Noise Ratio, SINR) W& H &%, /B
RREZEH T B VIR B EER LR R SR EE TR U5
FlPudE by , BRI A 278 8 Fl %5 % B 45 19 SE B s 3K

RS B HA:2013-11-11;{&E H#A :2013-12-21,

R Mesh, SCHRLO THR I T —F 2 T B I T
DI, UK 10 R T —MET B3 & LB ST B3
MR YRR k(BRI 2 T R R X O B R R
BRI BRI, AT BOUR 1 DD H B A R AT = A
RSN E Y Nl u XA Pl N

B 1 RET 28 B e aE AT B3 5 X TR AR B i 1 0
HHE, o M (a) RERFES; A (b) BEE DM N
60 km/h5 0 km/h i B A5 5 B 22 {8 1 () R BE 200 30 Ky
160 km/h 5 100 km/h I £ Y f5 5 9 2205 B (d) R E R
0 km/hZ)| 160 km/h X 8] LA 4y 10 km/h 38 i B A ] 2 B2
HZERERES 2 H. AERTLUE L, mERE IR 85 &
i HEBR X B 55 22 (8 H S P X B A5 22 K,
BIVAS ) By B B 0 TE 4k Bk ik ) B2 WAL AS ]

ARG IR T AN 7] B X T AR A o R A 5 e, 53
A R R T LA R 4% s R TR - R SR A MR T e BRI L b
BE LA R O T 32 3 o T0 24 Bk i f 4 AR B0 LG, [R5

EER AT M (1964 - ) 35, R 0%, W, BRBTAR 7 1 AR P4 B M4 T2 BR(1990 - ), 2, W IR, W54, &

BRI A AE

PR (1988 — ), 3, \nAR B BN, BT 5 A , BRI 1 8 £ e 5 B



%54

MEF ATLSERORE A EAB A%

1237

FEBUA R Wz IS5 %) W 4% Jo B i 5 SRR R), ASEBE B 38 1 9
k553t Mg R R FF SR AE , AT SCHE 1 i A A
HITIHRAIG, BT U, A SCRE T — MR T 5 TSR B R
B & by I B PJ#58 2: (Speed Adaptive vertical handoff algorithm
Based on Application Requirements, SA-BAR ) ,iZB EE Rz
R SRR HU R B B I3 SR B, 0 S B R
S, NTR N ZIZ B T R BUE R 7, B4 G335
Xf R 2 &R TR L B 1R SR AR , B AT AT 2k E
{3 2255 ( Global Position System, GPS) 5 i 3 AR 3BT S L
BRFEUNBERR, R 11 - 121 M T GPS H AR
TR B R ER R, X ERENBE LR EE R

ERER 8, T EERE N 6, EEIRE N 4, AN EERE
2, A BAREE 3,5,7 R PRERTHELERE ST
EZ I,

2) —RIE , M4BT m AR T MR B T n B
BEZEN B, WMSEBIEE T n AX TR BIEE T m
MEZEMAEREER 1/8,,

T ARG 20l 55 ), A Tl 55 7 SR B I 4 e
B AR

Sl 55 F IR 5515 B A SERH A, SR B E A
e SE 3 R S8 U P R S I S ELARS, Wn  E DA R
B AR R S8 A LL T & , BT AR B BB E PR, P A

FEAE IS P P R R B 1 TS W, 9 DA et AR 8 DA R
L5 o IHER B BT TR 4 BT I e et S el 45 ot
g0 R IO 454 B A SROR G SR TH PA  H
5 R AE A AL X R 4 S ARG A X F 2182
=0 =08 AP 45 T 7 B AE DA R B B AR AR 2 R B
05075 0w 0 BT 2030 10 M GRS, 2T SRS T 3R A P 4% I3 ek R 746 e A
(2) BEAEE (b) NSRS B35 I
1.0 0.03 RSS\BWy D J P,
:g 0.5b— 2 RSSYING 1/7 117 1
Z 0 1002 Q\ U( ,:’:zBlv)V 1;4 ; 1;6 1;6 1;2 (3)
| — & 0.01 \ O JVM7 6 12 1 6
S~ “q)\> P, 1 2 17 1/6 1
_]-OO 10 t/QH(; 30 40 0() 5(;/(1(11?? h-1150 \ 1.2 ﬁ)ﬁ E;mmg
() KRN 5 20 (o) VIR B Bl 5T FoA TR X 0L e R B R, s S

B 1 X TRk s B SR R

1 R FaE F TR 4R a5

A S M i P 2 R A R A P R
B 7Rt HAFE 8] &, AR5 58075 18 X R 1 R
FIREE , He R R (R Rl A B R 45 T PRI 46 P IR R A
P, FR AL [ & 13—k, 13— b R R ] BB A
(R PRl 45 P e PO 38 B R - 1 ) 4 T B - U AR, B
YO ) 4 & 1 R - OB A TR D4R
L1 EFlEERNFEEERTFEREAITE

TR RE T4 Tk HOP2R B 1 R F4ERU QT -

U(A,N,N) (1)
Horp A FoR N DIAG R, 38 R — AR N A 553
KUK, AR ATEYE S ER ARG A28, M4 )
BB BB LIFR, HILFBA = [B,,6,,B, B ;NFE
7R P SR R F 1) i, AR SCHRUER {5 5 58 ¥ (Received Signal
Strength, RSS) . W #%4f7 58 (Band Width, BW) . # %% %R
(Delay, D) .F}#ER} 5 ( Jitter, J) , E4IZ (Packet Loss Rate,
Prp) SERIZ B MR TN U H B E BRI R, T 45 -

N =[RSS BW D J Py] 2)

o FEER R B EE T TR R 2@ A E X R
Jir g5 M EEARE R —BE, FEHCRI T B At Eit
WHU(A,:, ) R AR KPR X Dl 45 # AR
M EEAR R, TEHE

) —fREREEEFRA Mg REEFREE

Tha:

1, N
1 +77ks 3
1 + k + k-1
a = n n ’ Uy (4)
1 + nk + nk—l + nk—Z , s
L4y  +07 402+ 4y, o,

Her,

1) & v, AW RSB EEE 0 N RNERE 3
LW v,y vy, v, WEETEBERUCE SCH - LA v, AFIE L
(v —00) 7k BRI SN A AT XA bR E
TRE , Bk 8Tk b AT B/ IME, 3R B kA L & {E
AR, B F TR EEE SR vy B

vg = vl i =123k,

viE[1)1+(i—1)yh;vl’"1+iyhl:vl)} (%)

HLE v, MEET RN 0 km/h 220 km/h, W v, 0, 05,7,
v, WO BUE 5 BB BB 25 5 v, N IR A3

2) HEEMT 20 kw/h i, IRENO; HHERFT
20 km/h B}, ATER O 3| 1 AEE(E, A SCBUYA 0. 5,
L3 BETEEERFHMEEHEEFRERE

FIRBZE TR HE T ST R4 B E FHIEN
BRI BT X O A RRAE T 2t , 5 3 PR F A B A 1)
B FRG EA T 1, B R0 &4 T T i 28 B 1 X



1238 H AR A

#34 %

TFALE A (6) BT SRAF H B AL AT 10 A AR AL 1] B -

Uw=Aw (6)

B b TR KA AE(E A LA S of B R 4R AEE ) 2w, JF:
Bow AT e —fLAb 2,

RE SCHET MR R T 1 R0 4% JB A R F AL 18] & 0 @y,
A

Qy =ak+w (7)
Hepk = [k1 ok ks S ky ,ks] ’ki(i =1,2,3,4,5) EX{E%[O,I s
2], HAR 7R B P28 B R R S 4, “07 RN TR
Wi, 17 S — R, “27 FR BRI LIRTERS A
#lk =[1,0,2,2,1],Ww]45.

RSS BW D J Py
Qu =[0.08+a 0.04 0.46+2a 0.35+2a 0.07 +a]
(8)

A THEHEF MGG BEYE T E R & fTER—t
JUELTIEE
RSS BW D J Pix
O = 0.08+a 0.4 0.46 +220.35+220.07 + a
6a+1 6a+1 6a+1 6a+1 6a+1
9
B i 28l 45 B T B R 7 i R 48 SR A I T A
L4  FRE
BRI R R A YRR ENESRERE T

FERF AR SCIMARIE 2117 Ml 55 %8 100 £ 19 T SR % ) 2 2 1
e A DI, 3 Aok BT TSR A 2 R T 1 R
T [ BERISEBR 4 T R R BT X L, V6 B G S Al
TR 55 B R4, M LA R R UL 73 15 4
B EAR R 4 B BRI T o

1) #R4E B AR RTE %ﬁﬁ%@é&?ﬂ%ﬁ
FTRMR B EE T HREME Qg o

2) MRYEFTK N AT R B HEAAL B (E, M 22 A HE XY
W2 R 28 A B A E H I M 4%, & Nilby , b, , 05,64, b5 ]
(i =1,2,3,-,n) RARFEME i F RGBT FIEHER
IE—Ak e &, U 2 -

Oy =mN;; m >0 (10)

3) BB A E (AR FOI P AP 2% R 4, TE2P TR 2)
36 H A I £ e 5 5 1 0% T At IR X 4 v A TR 7 X % (AR
Xof T % I SIE Fe b SIE PRB R B/ NRRAR)

4) A ST o Rt B 35 EL it 1) 2% R A (R AR X 45 T g —
T 4% , NTAD R 2INZRh R 2%

AR TRIE W RTE AR BRI S U R ET
FRREUIH B BE Il 55 R4 M 4%

2 BEER

A5 RI%E SA-BAR LA K i i TR B P R YT
% (T LA GE 3R ) 78 Matlab {5 LA T 34T EEREIT . 1)
HPMEEZSHRMAE 2(a) fim, LB (Wireless
Local Area Network, WLAN) BB T8 E 2L (700,0) K.l
P 100 m oy 2f 42 Y [ X 3R, 42 BRI I LBk B2 A (Worldwide
Interoperability for Microwave Access, WIMAX) K% 5 70 B =&
PL(1000,0) .0 LA 500 m Sy 242 1 B X488, 38 FH % 3h5E 5
% %5 ( Universal Mobile Telecommunications System , UMTS) f{78

F&%@m%ﬁﬁ%ﬂ@%%ﬁ%u&%ﬁﬁﬁﬁﬁ%W«’%fm@

E
B
Q\ 0 1DOON, 2000 1000() 5 1015 20 25 30 35 40
S BE /m BPE/(m - 57)

FEMWERLL(1000,0) .0, L 1000 m 272 1 B X 8
HEP i ESHOR BN T : WLAN By AT 528 11 Mbps, UMTS
BB A 5N 2 Mbps,, WIMAX HEAE TN 15 Mbps, GE -
P HR AN 1.78e 1 B B R IR M AL AR N (0,0) , HFE
H biEfraiEdl %, 3EE N (0,0) &, K x B rm
—HIIEATR, HEE AT 144 kn/h, HATZE2000 mEASh,
P ERE 2(b) ~ (d) Fim.

DRSS
---J BW
S00{y< IS s | P
ORI V| m LT
S op(EWLAN o W2 AT
=500~ - I 1
—1000 ] Frmmmem T §0
-1500 ,
0 1000 2000 1.0 1294 1.6 1.8 2.0
x/m EEW Ta
(2) BB RS (b) Pl 45 B B FHUE AR 1L
—GE
————— SA-BAR
WiMAX
& 4
i
ﬁ:\[ W
—_SA-BAR
-~ GE

©) S iEl S5-I I IR (d) FIEH T 80 b
B2 HRTEAR

MEI(b) /T AR 3 Feif2lh 51 = , FAT i e iy 0
IR T D \J BEF S FE 1 IR R MIE (¢) AT L
& 1, SA-BAR T LUBI/D A 6 ZE ) ) 25 U146 TR (d) T LA
PR R kA MRS T E T B AR, HE
SA-BARKSFHFnt LT GE Bk, S#a1E 2 AT453:SA-BAR
MPEREIL T GE B3k

3 4iE

LT DI N R U B ik i i R R4 AR SR T —
MEFE S LA M AN ETNRE L, REERTEIE
TR BEXT TOL L B Ok B R A, ELBE BE N AN RS, il X
L0 2 SRR R B 20 B, R I i A AT AR L A5 Y Y
IO, B EARRIE T ZBRER AR R EE TSR
FIEVE N
SE Wk
[1] JIANG X. The status and prospects of broadband wireless access

technology [ J]. Science and Technology Information, 2008 (31):
39. (HEE. W REREASORIILR SRR 1. B BEiR, 2008
(31):39.)

[2] ZHOU W. The researching of heterogeneous network access selection
technology [ D]. Chongging: Chongqing University of Posts and Tel-
ecommunications, 2011. (6. FHIBLE MK A RPER ARET
FUDI. B E KRR A, 2011, )

[3] SIDDIQUI F, ZEADALLY S. Mobility management across hybrid
wireless networks: trends and challenges [ J]. Computer Communi-
cations, 2006, 29(9): 1363 —1385.

[4] HALGAMUGE M N, HAI L V, RARNAMOHANARAO K, et al.
Signal-based evaluation of handoff algorithms [ J]. IEEE Communi-
cations Letters, 2005,9(9):790 -792.

(T#F 1262 )



1262

H AR A

#34 %

4

e

DNA Z5#5 57 5 ¥ 3 7] B 2 DNA R M E E 5.0 0

AL, i DNA THRBL LA SE I 1 b A B A B i 1), B
Bl W G — ISR TT R . ASCPILE B B AT, B DNA
Gt FPH it (R AR R — > S AR R B DR AG IR, i T
DNA £f5 FFFI L I AU XE TSR R o Rk B I8 R 7 Y
RLAA, AT ARG F A 45 R S TR R — PR H

B E 3

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

ADLEMAN L M. Molecular computation of solution to combinatorial
problems [ J]. Science, 1994,266(11):1021 —1023.

IGNATOVA Z, MARTINEZ-PEREZ I, ZIMMERMANN K H. DNA
computing models [ M]. XI F, WANG S, QIANG X, translation.
Beijing: Tsinghua University Press, 2010. (IGNATOVA Z, MAR-
TINEZ-PEREZ I, ZIMMERMANN K H. DNA jTZ g7 M]. &B
07 EWE, B/VH], 2 AR IERRRAE H R, 2010.)

GARZON M, DEATON R, NEATHERY P, et al. On the encoding
problem for DNA computing [ C]// Preliminary Proceedings of 3rd
DIMACS Workshop on DNA-based Computers. Providence: Ameri-
can Mathematical Society, 1997:230 —237.

GARZON M H, DEATON R J. Codeword design and information enco-
ding in DNA ensembles [ J]. Natural Computing, 2004,3(3):253 -292.
BAUM E B. DNA sequences useful for computation [ C]// Proceed-
ings of 2nd DIMACS Workshop on DNA Based Computers. Proye

dence: American Mathematical Society, 1996:122 —127.

GARZON M, NEATHERY P, DEATON R, et al. A ne
DNA computing [ EB/OL]. [2013-04-17]. hitp:
edu/ ~ rdeaton/dna/ papers/ gp97 code. pdf.

PHAN V, GARZON M H. On codeword desigi{in nietiic DNA
spaces [ J]. Natural Computing, 2009, 8(8) : 588.

SAGER J, STEFANOVIC D. Designing cme sequénces, for
computation: a survey of constrainis [ C]// DNA 053 Progeelings

of the 11th International Conference on DNA Computing” Berlin:
Springer-Verlag, 2006: 275 -289.

[9]

[10]

[11]

[12]

[13]

[14]

[15]

PENCHOVSKY R, ACKERMANN J. DNA library design for molec-

ular computation [ J]. Journal of Computational Biology, 2003, 10

(2):215 -229.
WANG W, ZHENG X, ZHANG Q, e al. The optimization of
DNA encodings based on GA/SA algorithm [ J]. Progress in Natu-
ral Science, 2007,17(6):739 —-744.
ZHANG Q, WANG B, ZHANG R, et al. Genetic algorithm-based de-
sign for DNA sequences sets [ J]. Chinese Journal of Computers,
2008,31(12):2193 -2199. (5Kuik, ETE, Tk, 55 T ahASBULHE:
) DNA FPFSE A3 T1. TR, 2008, 31(12) : 2193 -2199. )
ZHANG X, WANG Y, CUI G, e al. Application of a novel IWO to
the design of encoding sequences for DNA computing [ ]]. (Coffiputers
and Mathematics with Applications, 2009,57(11/12) : 2001 %2008.
ARITA M, KOBAYASHI S. DNA sequence design Usinig template
[J]. New Generation Computing, 2002,20(8)263 -277.
SHIN S Y, LEEI H, KIM D, e al. Multiobjective evolutionary opti-
mization of DNA sequences for reliable dDNA" computing [ J]. IEEE
Transactions on Evolutionary Congputationf’ 2005,9(2): 143 - 158.
CERVANTES-SALIDO V MEOWJATME O, BRIZUELA C A, e al.

Imp the design of Sequenees for DNA computing: a multiob-
e evlutionary @pproaeh [ J]. Applied Soft Computing, 2013,

RIADO J M{ A multiobjective swarm intelligence approach based on

< t
=
)
artifiéial bee colony for reliable DNA sequence design [J]. Engineer-

(474

[18]

ing Applications of Artificial Intelligence, 2013,26(9):2045 -2057.
ZHANG K, GENG X, XIAO J, et al. DNA sequence design prob-
lem and complexity analysis [ J]. Application Research of Comput-
ers, 2008,25(11): 3264 - 3267. ( 3k 3, Bk B &, M g4, 4.
DNA Zb5% % R H S ZEBTFE ] THE L BT 5T, 2008, 25
(11):3264 -3267.)

SANTALUCIA J, HICKS D. The thermodynamics of DNA structur-
al motifs [ J]. Annual Review of Biophysics and Biomolecular
Structure, 2004,33:415 —440.

(8% 1238 W)

[5]

[6]

[7]

[8]

[9]

STEVENS-NAVARRO E, WONG V{W S. Comparison between ver-
tical handoff decision algorithmsgforheterogeneous wireless networks
[C]// Proceedings of the IEEE 63rd 2006 Vehicular Technology
Conference. Piscatawlys IEFE Press, 2006,2: 947 —951.

YANG K, GONBALY, QIU B, et al. Combined SINR based verti-
cal handoff algorithm™or next generation heterogeneous wireless net-
works [ C] /AIEEE Global Telecommunications Conference. Piscat-
away: IEERsPress, 2007:4483 -4487.

ZHANG N, HOLTZMAN J M. Analysis of handoff algorithms using
both absolute and relative measurements [ J]. IEEE Transactions on
Vehicular Technology, 1996,45(1):174—179.

XU P, FANG X, YANG J. The hierarchical network handover algo-
rithm based on signal strength and power loss [ J]. Journal of South
west Jiaotong University, 2011,46(1):98 —105. (#&18, A EH, 4
R TGS IRBE AT RIRFE I 4 = MR LIRS e[ J]. THRAAE
EREFEAR, 2011,46(1):98 -105.)

LIU M, LI Z, GUO X. A vertical handoff algorithm based on the
speed perception [ J]. Acta Electronica Sinica, 2008,36(6): 1198
- 1201, (04, 28, b Bavk. — 2 T B R Y T B W

[10]

[11]

[12]

[13]

[14]

B[], B F2A3, 2008,36(6) : 1198 —1201.)
LIN HP, JUANG RT, LIN D B. Validation of an improved loca-
tion-based handover algorithm using GSM measurement data [ J].
IEEE Transactions on Mobile Computing, 2005, 4(5):530 —536.
LI B. Movement-aware based vertical handoff algorithm research
[D]. Nanjing: Nanjing University of Posts and Telecommunica-
tions, 2013. (ZM. - Ta 3B 0 I B Y B R B A 5K D]. 7l
T T R HREL K%, 2013.)
FANG B, SONG J. Location information based handoff decision algo-
rithm on IP layer and performance analysis []]. Acta Electronica Sini-
ca, 2004,32(zl): 153 - 156. (7, R TR EFEHN P ZY)
BRI RAE BRI T - 724, 2004, 32(21) - 153 - 156.)
WANG L, XU S. Introduction to analytic hierarchy process [ M].
Beijing: China Renmin University Press, 1990. ( F3%2%, {FH41.
B AT 1EI M] . b s E A RKEE R, 1990.)
LI J. The theory and technology implementation of heterogeneous
wireless network integration theory and technology [ M]. Beijing:
Publishing House of Electronics Industry, 2009. (2275, Sy TG4k
P45 RS BEIE S HOREBI M] . b5t B Tolk i ik, 2009. )



