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Abstract: High efficient and accurate wireless traffic prediction, such as arrival rate, user account, and throughput, will provide users’
real demand for network providers, which is the key for intelligent wireless networks. However, there exists incomplete nature for
wireless big data because of the unreliable wireless transmission, the failure of data acquisition and low sample rate. This unique
feature may make wireless networks lose massive useful information and bring great challenge for accurate traffic prediction. To meet
this challenge, an incomplete data—based traffic prediction framework is proposed, leveraging the incomplete data set efficiently via
filling the missing data and digging the temporal—spatial information.

FUR, XoF T e 5% B 4 Ak B 7
5 RS B A BUlE ST
SR (B R ERNG ARV S PG R
RAHBEAT RN FEY . B 205 X
GE T ML L B Y B0 AT AR 4
(1 5 (ERE 24 00 4 3 LA
B, G R 0k B
SN B A B o R
GeH 4 AT Bl 2R IR TR 2 5
AR MRS DA T 52 Wi S50 30 93000
RO W31 PR AL 580 55 1
Wy 9 32 N E) DL R 7 ] 2
A YEFE >R F I ] R 4 43 B
P27 2T, LR T 2 ) 1 45
071, %A B Y 55 Bodls b AT
T, 52 B A B A 75 18 K A

RVE- 1 N
@A | 63

201928 258518 Feb. 2019 Vol. 25 No. 1



IR EFFmE&RHBIW S TN

x 10°
10

& /bit
N
L

24
0
25

\/ 25
24 5 20
<31
B (2017 E 45D 230 B 18/h LW BRI
gLl
VR BRWETNEED LD
2 SAAVFN & A R R IR
BRI ITAE ARIMA (AR . MA = BRET4M IRYE TEERER
MBFEFS Ridge . RF. Light GBM 2 AERFE&M TRIE NTEEREED
REZ LSTM . RNN &£ FRIGEREAKR, BROREMES ITEERES

AR: B0/
ARIMA . ZEDEEER)VIYB0F& 5
Light GBM : RS NiBE 127
B AR 58 #5 F  X lb 55 F ay oR
Y 52 W]

1 EEFiBEHIE LS HN

T RE X AR 5E & Bl 4l
55 T A1 2 A PR A, A SO AT
P T AN E 2 B R B AL T AR SE

LSTM : KAZEICIZM4S  RNN : B8 E M 45

e

T TO LR KB 1) MMl 55 T 00 B 44
MBI 7T B 25 (5 B2 2
Ao | 5 ORI AR 5% £ RO
B 1 R4 M4 B Rk .

AT B 4 U AR e
Phagsm B, Bl Ip AR
DX 3% 19 Ml 55 504 S B0 B S 1)

WA, FATAR 4 1 T £ s
A 8 TR MR ke 2R H R AT 4D 78
SR T BB 3 ) TN AR 3 0 i
U K A A BEAT IO L 2
0 250 R A 5 55 I 9] 2 £ il
X A X358 55 55 54 it gl P i
PSS, A RAT AR 4 e 1
XF R RAE KD IE B 23 5] AR I
A5 DR FRAT B R B R A
E I DR R I R s
A7 8O 42 40, X R 0000 B4k i 1
[i] 5 T

TG, AR B 8] ¥ 51 43
il vk | o R I AR A O il Sy L
TGO BEBL T, JF M 4 A0 10T ol
55 LU AE Y 0N, o 1 0 £ 4
a3 R R o B 2 R O .
8 N S P S i R &
x={x1,x2,---x"} (H i x,1<i1<n
FORE o I Z0AE T A 55 A
o P B i SR 23 il N A
W p, I m, LA bl AL
ro, JF HR A 00 A A
PRIy, =p, +m, o YR
T 5l 55 1 Pl TR — 1]

ETNEER

64 | 209F 28 FE25551H

Feb. 2019 Vol. 25 No. 1

NS5l
Bir/ XI55
HE TN £ 15
R E / (e.g. Ridge)
BER
_WBEE x| it EBHN @
o Eposte EFRINER
WY SS FUM
R E =
Bir/ XI55
Wi [~ “Eem
(e.g. Ridge)
i RS = T 243
Light GBI\/A?;%%@%E]EH'M NS O
RF + B A (e RF)
Ridge:ﬂ{é%%
I Iy B \XS/MX
x,:M/%ﬁﬁl?% R MU 55 B B T <482
ye: AR IR (e.g. Light GBM) EFFETETLTEREEN
NE=3 PRt
PRGEREEAR



BRAE R ISF, 15 T 0 50 4 AL A
Beoi s R, IS 55
Y LG (B AR T3 — T FRAE R B,
(ERURIEC/ R R TR

2 DU 50 A AL P R
FCP s Bt B9 G R 1 ) 2
(B, PT 480G M S e A 0 0 4
s DA, FATT mT R K (R D
SAF SR, X AT 5T
PRI GRAE AR FAT Al LUK
ST Je 0 RO B A T ke
P 10 T B, X AR T KA
e gE AT wm

2 DU 50 A UL P 5 3 I
FCP s s 1 GE T R TC
U 3t S WA I R LA . R
X il S AH FEAT SR AT LI L B 22
VN &AL YN A R RIE
JE o SO, FATHRE B S R B M
B, ORGP B ) PRSP . 22
b BF R B, AE JCER M 2% o Bl
i B/ DX ARl 55 R P55,
E NSRRI RN S SR
A — AR AR o o DRt , AT L)
FEOTAZ A AR/ X 1 2 A B
Je Xk /N KRR 0l 55 5 2R AT T
I, AR5 FEXF H AR/ X0l 55 570
DXl 55 HEAE AT 0 , f5¢ i s
IX 2 ¥ 4 0 T ELAR 3fe , BV AT A4S
B R T3 WA 2 ARAG 19 H AR
XAF MY 55 5 o N T iE— 20 42
TEIORS B, B ATR A BT
(boosting ) 53 ¥ 1y 3 A R A8, R
BT 22 A 5 1 AN (5] A 38000y
X [r) — ] R A5 T, - L 2%
RIEAT G 0 A B R B
o3RS g S T UK B . At
FeAT R 5 2 T A A A T

5 TR A () £ 0 5k %o ) o e
KA B BCE B AT IO
f e, R PO 25 SR T i
SR B4 2R AT LA,
TR A L R K Y 2 4R 0 4R
F T FIUIORS HE

2 FEEZItS S

T UE AR A 3
Ak 52 #5 FE Ml 55 T 2R AL 1
AR, FRATT R A A el ) S0
It XoF 25 A DX 3 A% 1) 1) B )
AT

ST W A T AR Al R A
PR SR 55, AT BT TR {E R=
0.8, X T HLA M b B o 1l 55
B, FRATT R FH 24 X6 A N7 e
EIEAT#M T, I FH #D 72 5 1 5
Bk X (IE € e N |
U (Ridge ) J5 ¥k % H gk 47 7 4 ¥
Mo 13X Ee T X Bl e {5 E AT
P340 3 70 Rl R I B3 O Y
MR . M, AR SRS AR
Xof 58 HE I B0 RS2 B T i o8
2B R AR5 HE N R BE AL
B B 4 B UEAT B 0E . RT3
R DU Y 2 RO R e A

BEF S RMEHWS TN ERWRIE

BRI, 4 kR AE B AN K
SR FH BB AR 78 T RLAT 4R T T
WRS B o L Ah M B R 2 5 i
B, ) S R, o AT B S
K R, JRATTAE X £l 1 7
TR, B 5 A b B R
FE M B 1) R 2R AT A L 1
Ab B

Xof A A X A 55 Al
55 Bt FRAT S A il RN B
SR 5 5 FH O 3% ke 2R AEL I 1% 25 i
LR RN G IR AT
BFZs {5 B0 Ry B vk X H
W, Bk YE, 43512k H Ridge
BEAL R AR (RF) DL K 58 2 B JiE
$2 FHL (Light-GBM ) J7 1 %F H 4%
UNESEIEE \QWINES JDRE g PN
ERIVANEENES Y ar iR
AT T, SR I K I A /N
X5 P 50 R0 AR I L 51 4R 3, BT
545 5L 5 B O Y P LA
Al el E A, 15 R B H AR
ANDR P BCTRAE . 1B 4 X B
T AN F B R A Sl 55 T
55T iz A7 B 0yl 55 1000 A
BE o MBI AT LA 5 B
F 25 [l 45 8 AT A a8 ol 55 7

0.90 -

0.89 | et . FREC{E M BR
—— IIEIET

FOUAE =

0.88 |

0.87 -

0.86

B 3» 0
REEIER SHERX
NE=Siwl AR ade)

0.4 0.6 0.8 1.0

RVE- 1 N
hRGE IR A | 65

201928 258518 Feb. 2019 Vol. 25 No. 1



EXILIE EFFmE&RHBIW S TN

b
e
E
—— 5T EIE RN
-0.2+ ——  ETH=E RN
-0.4 : ‘ ‘ ‘ |
0 5 10 15 20 25 <B4
& /h BEFHE5N=ER
B2 Pofad )
R Rz o 245 L B R 1 0
T 2 K HCHR 19 LR AR
3 &ERiF f R RE YL

FHFILREHE, 456 N T
BORE AL OB 0 2 N 4% 1 i
ER ST A i

REfL SR B fb . SR, TO4k N 4%
H BB R AT EEYE Ok 55 2
P DL K ) 2% 45 40 25 B2 Ak L SR 4k
SRR AR O R s 2R
56 & L A8 B OROR B AR AR S R
R R TR R B AZ 8 DA B N T
BRRBELENMASE AW RE R
Pelf o AScd, AT S TRTF
3k 58 £8 J6 e KB M 55 0 i
FEARBERY %R 58 £ To 4R B
N B A EERAE L,
TCER W 258 8 1k 1) O S st 00, A7
7 B IR ATTAS W R 2R A0 Ao X G

RV
66 hMERRA

SEXH

[11LIR P, ZHAO Z F, ZHOU X, et al. Intelligent
5G: When Cellular Networks Meet Atrtificial
Intelligence [J]. IEEE Wireless
Communications, 2017, 24(5): 175-183. DOI:
10.1109/mwc.2017.1600304wc

12] stxk, B, SRR, AEUBINENEY A T E8E
ToEMLB1L. PAOBHECR, 2018, 24(2): 2-56

[B1LIUJY, SHENG M, LIU L, et al. Interference
Management in Ultra—Dense Networks:
Challenges and Approaches [J]. IEEE
Network, 2017, 31(6): 70-77. DOI:10.1109/
mnet.2017.1700052

[4] SESSA J, SYED D. Techniques to Deal with
Missing Data[C]//2016 5th International
Conference on Electronic Devices, Systems
and Applications (ICEDSA). United Arab
Emirates:ICEDSA, 2016: 1-4. DOI:10.1109/
ICEDSA.2016.7818486

[BI XU F L, LINYY, HUANG J X, et al. Big Data
Driven Mobile Traffic Understanding and
Forecasting: A Time Series Approach [J].
|IEEE Transactions on Services Computing,
2016, 9(5): 796-805. DOI:10.1109/
ts¢.2016.2599878

201928 2558518 Feb. 2019 Vol. 25 No. 1

[6] ZARE MOAYEDI H, MASNADI-SHIRAZI M
A. Arima Model for Network Traffic
Prediction and Anomaly Detection[C]//2008
International Symposium on Information
Technology. Malaysia, 2008: 1-6. DOI:
10.1109/ITSIM.2008.4631947

[71 WANG X, ZHOU Z M, YANG Z, et al. Spatio—
Temporal Analysis and Prediction of Cellular
Traffic in Metropolis[C]//2017 IEEE 25th
International Conference on Network
Protocols (ICNP). Canada: ICNP, 2017: 1-10.
DOI:10.1109/ICNP.2017.8117559

[8] WANG J, TANG J, XU Z, et al.
Spatiotemporal Modeling and Prediction in
Cellular Networks: A Big Data Enabled Deep
Learning Approach[Cl//IEEE INFOCOM. USA:
|IEEE, 2017:1-9

£ & & N

2l

TER, AOBLHINEK
PHR BITESM.HBE
BITIFERBIE, B

FERLESERNRETRE
B, X2 RIOENERE
ﬁm?ﬁ%ﬁmw)\%ﬂ%%’a
M4S . KE BE LM S
MR TTLM B FINER
E,kBEFNsNES
TMB20 RIN, RBEXRE
REPL =W [, BRFRET 200 R,
E i SCI/EI 112R 100 5RFSo

B, ALETREAZ
BB ELESIH.HET
KISEREHR,BX
AEEERERESRKE
B, XBHRIDANEEE
BHEL&BE INATE
M4 K ME S BRI L
E, kB ERFNSNES
TE 20 R, RBERK
ARRPR“BR2T;ER
H P SCI/El {1 80 %o

X8, LB IR A
IS, F2HR
Eﬁm SEETLEMB JER
BREMEBSERR AR
SNTEMBS SRS
SRERFNSNERES
TNE 10 RI; FREEFBRRY
PERA—FR1IGERRK
SCIEIIRIEX 10 RkEo




