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Application of Machine Learning in Poor Cell Analysis of Network Drive Test
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Abstract: Due to the large amount and variety of LTE network data, the manual drive test analysis has been unable to
meet the current requirements for poor quality cell detection based on drive test data. In order to improve the efficiency
and accuracy of the poor quality cell detection, machine learning is gradually applied in the detection of poor quality cell.
In this study, a poor quality cell detection method based on four-dimensional feature of distance is proposed for the small
number of road survey data. This method uses clustering algorithmaﬁd artificial judgment to calibrate road test data. And
it compares the extraction effect of the distance based four-dimensional features and the traditional two-dimensional
features. The featuresare classified by logisticaregression classifier, decision tree classifier, support vector machine
classifier and k-nearest neighbor classifier. The experimental results show that the distance-based four-dimensional
features are more beneficial to the detection of quality difference cells than the traditional two-dimensional features.
Support vector machine classifier works best when four-dimensional features are used for classification.
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ComputerTime HandsetTime : Longi tude b Latitude SIKE PCI ESEF
2016/7/12 11:28 28:28.0 b L 25,1 g9 —56. 93
2016/7/12 11:28 25:25.0 - - 221 g9 —47. 587
2016/7/12 11:28 258:28.0 " . 221 a9 —87.87
2016/7/12 11:28 28:27.5 L L 6.6 g9 —45. 57
2016/7/12 11:28 28:28.1 v v 23. 4 g9 —87.25
2016/7/12 11:28 28:27.5 24,6 g9 —56. 06
2016/7/12 11:28 25:25.1 107. 5555567 21, 54902345 23.1 g9 —86. 93
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1

ho(x) = m (1)
Mﬁ%;&MMﬂﬁ @)
Cost(hg(x),y) = —log(he(x)), if y =1 (3)

Cost(hy(x),y) = —log(1-hy(x)), if y=0 4

e, 0 ORI AL, J(6) A5k pR AL 32 AR [ VA SR Y
2 H R R MR R LI (0). X R SE AT R

PR, 7 8 5 T BEAR, A S SR, (B X B A

FR03E . B I — E R R PR 1.
222 ZFFmENFEE 'y

S FFm AL (Support Viector Machine, SVM) 5.7,
TGt ST B — R B LI ST T . X
1) B AL AT DR B — AN R0 40 88 S 1, 3 AN P i
R A% A5 L O 11 2% 1 DX el e R Ak, 1T ELAS 2% 23 SRR
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ATz AEE 7. B 218 A e KB 4E b2 i)l
ST 1] 3 R HAE A 3R AN 11 i) R
223 YURRIEE

RS 2 8 T e B 20, W LAy Ry R A ]
VAR, 43 08 AT DU T AN [R] 1 2% 41 7 B E e 4. B AR
P A5 B 2 B 15 0 20 ok TR B AMAHIE, 28 S5 AR
5 45 UE o ) i OB A 2 20 O A T 2, 2 R

=

53 L BRAE, B R L A (2 B RS

F I F/AS WA -

®

¥
Gain(D, a) = Ent(D) - Z’V"zl pyEnt(D") 5)

Gain(D,a)

- Z'Vn:l pyLog,py
Horb, a RFHE, v R HAP R — D0, po v R R
IE a BB LLH], pyoARYE v 73 KT R 2 JE
HARLE, Ent(DY) 2% 5 J5 B 4E 1115 B8, Gain(D, a)
FORMRIEHFAE a ¥ 5r 2 J5 115 BIE 25, Gain_ratio(D,a)
FonfE BRI . X VR B, R AR, AT AR AR
Sy B RN, AL 50 R A B A — O s B
UK, 95 T R JE M TR R AH DR .

Gain_ratio(D,a) =

(6)

224k ETARE

k 53 4B (k-Nearest Neighbor, ANN) 73 28503 & —
R 2 S B B 2 S v kIR AR BRI B AN R A
FETN BT REA S, AR HE — 28 AN 2R R A, Tl LR 3
ke ANBE B /NI AR R REAS BB T2 b I
R Jm A i 22 1. IX P AR VA SR A R, MR
(T RER R, R R, RN £, &
FAZ AT IR )3 A 5 ]

LR BRI, BB 7 2RARs IR AL
HAL IR BN kA0 AR 4 FECA
E‘J%‘izf’ﬁﬁwﬁwﬁd\zmﬁmE@%ﬁ%, I3 i 45 Hx b
oA, 15 2508 S 9.

3 SEER H 4R
3.1 It

ASC A BB TR 5 ) R 22 /N DR 325 1
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A B
SR B4 BT AR
HEEHL
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P
G Y SE—
YRR l
ks
SRR

K7 BAREE

AR R BP0 3 Ao RRIESR I, B AR
TGy 4 R L. F R E SR U] LUK 23 R A8 S it
W ZREHE B filt; B bR 4 03 22 /0 DX e il 8, %44
FRMLAS 5 2 v oy S 1) /R 4y S 388 25 SR LU R B P 4
fIE (R RSRP KFEZ A SINR FFEZ) 53T 2 (1) Y
YERFAE 53 B G N BIAG — Fh oy SR8 R AT 4 28, g 4
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B (5 KA.

N T e/ AL S5 R R, A6 SR 10 $T32 X
B E XS PE AR HEAT VR AL, F 208 4P 35 43 1 10 13, 589
KA o IR, 1 A HERAE, FE45 10 R4S Ry
{EAE Rt SRR B 1At v, 159 B4 Rl BIR RO S )
HERR.
3.2 $HERILLER

N T B AE DU SEREAE R AT AT M, 43 A 2 A R A
IIREE . TFFM BN A PR A kAT
G158 4 Bl SR BRI VY SRR AE AN 4R RRAE 3 531
BEAT 23 5 L. YRR AE AN DU 4EAS AEAE AN [F) 43 2 82 T
IHERA 25 LR 1.

Bl AR R R T

R P YERFAE VOt RRAE
S 0829 . = 0915
B ".0.803 ’ 0.906
SRFER N 0846 0.932

KIEAR . 0.769 0.863

H 2 1 AT LUE Y, DU 4ERRAE b — 4 R 4 7E B — Fol
I3 R I  R AR A= 10% 247, Hikarfg, VU
YR AE EL A B 1 o FSVE A R, AR RA T DY 4R REAE A AT
AT, UEOH T T B 0 DY 4R AR TR T LA T
JBE ZE /N X ARSI R LA — T I SE B L
33 mASBRIRE

RO R8s KR ENL A K
P o3 BRI kG AR5y o4k 4 Py 2Rds, 1981 T DU 4k4y
TEAEZ 4 Fhor K28 h g Bk 2 s, ®

K2 VUYERFAEAEA F K48 T AOHER R AE AT I 1)

e WEE L PR (5)
BEER o 0elsy | 47427
POER N 0.906 4.901
R EAL 0.932 1.2945
ke ITAR 0.863 1.1964

H 3 2 I LUE H, 76X 4 Bl 288, SCREmENLSY
s, BRI T AL T 1o v Re (2R HLIgAT
I () 7). EL VU 4EREAEE %53 S5 38 T 43 3] 1 VR V8 6 [ AN
ROC £kt 8 1 9 AR,

B 8 1I4%, N TARERZ/NX K 43 4, Hph A
38 MR TN A T Z /X, A5 AR R B Ty
RN NTARER RANX A 74 A, A 71 A RD)
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T AR RN X, 3 AR TN A 5 22 /N X W] LR
Y, SERF AL S0 T DU 4ERF AL 1 73 JEROR R AT,
BRI AT T H B OVl A

0 38 5
£
(9]
Q
2
[_4
1 3
0 1
Predicted class
8 VRIEHPE
— ROC curve
Area under curve (AUC)
10 ° Current classifier
#(0.04, 0.88)
0.8
el
5]
o 06 |
5
= AUC=0.95
2
o 04
2
[l
02
0

0 0.2 0.4 0.6 0.8 1.0
False positive rate

B9 ROC ihzk

ROC i £k A i AQSR 7 IR SR 7 L, ANl AR
FORRR R UL, B ih 27 LR A 5 & PR
BRAELA )73 2R 68 1. AUC 24 ROC £ T AR, ‘e 1
DNBUE W] BLEIL R PP A 7 2R 4% B3 IR, BUELAE 0.1 2]
122 18], 9 ATLAE Y, SCHF BNl 81 AUC
9°0.95, Ui WIS A B ML A8 1 RE LAY

i3 SR AT BLUACEL, X T 4 Ry 2, AL
B AR T B P G 24 A A LA e ) 2R I 22 3R
7 ERMERR R, B 7RI E R SR ZE/NX
(RIRG I BE 75 21 SN AR A ) 70 SR EE R, A SO T B
PLAR 2] T el iR
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4 i

A 54 85 DR 2 51 N B 5 1 i 0 B o, 43
B 7 BT P VU 4R AT, AT H R T 4R HE 5 DU
YRS AEE BRI 25 K08 . RPN K08, Yook
P43 AN kAL AR 4 R 4> B8 o IR, IE4 0T T Y
YRR AETE 4 T4 5% 38 o 10 43 S HE A R AIZ A7 I ). AR
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