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m In this paper, the overall architecture and key modules of ZTE big video
operation and maintenance (O&M) system are introduced. Then the application
scenes of machine learning technology in this system, including the end-to-end
anomaly detection, root cause analysis and fault prediction are analyzed, as well as
the instances of hard disk breakdown prediction. With the development of artificial
intelligence technologies in the field of O&M, the trend which is from rule—based
automatic to machine learning—based intelligent will be formed. To improve the
precision and efficiency of the big video O&M, ZTE has adopted a machine learning
method to extract the fault features contained in the historical inspection data, and
has built the integrated prediction model, which has achieved good performances.

big video; big data; machine learning; artificial intelligence
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m In this paper, an effective 3D convolutional neural network(CNN)—based
method for large—scale gesture recognition is proposed. To obtain compact and
uniform data for training and feature extracting, the inputs are unified into 32—frame
videos. To describe features of gesture in different aspects, the optical flow data
from red, green, blue (RGB) videos are generated. After that, the spatiotemporal
features of RGB and optical flow data are extracted with the C3D model (a 3D CNN
model) respectively and blended together in the next stage to boost the performance.
Finally, the classes are predicted with a linear support vector machine (SVM)
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classifier. Our proposed method achieves 46.70% accuracy on the validation set of
ChalearnLAP Isolated Gesture Dataset (IsoGD).
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m In this paper, a multi—target tracking algorithm based on deep learning is
proposed. Firstly, GooglLeNet + long short—term memory (LSTM) model is used to
obtain accurate object detection results. Secondly, the feature map of object
detection is directly used to extract the deep feature for tracking. Compared with the
traditional feature, the deep feature can reflect the appearance of objects more
accurately, which could improve the tracking accuracy effectively. What's more,
based on the traditional Data Driven Markov Chain Monte Carlo (DDMCMC)
algorithm, the Hierarchical Data Driven Markov Chain Monte Carlo (HDDMCMC)
algorithm is proposed to further improve the tracking accuracy. The experiment
results prove the effectiveness of our algorithm.
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m The deep learning—based solution is proposed to obtain the vehicle
attributes data in recognizer training. Firstly, with poster images collected, a large
scale vehicle attributes dataset—SYSU-ZTE-CARS, is built to train the convolutional
neural network(CNN)—based recognition model. Then the model is moved to the
monitor and control scene to mark test, and access attribute indirectly. CNN +
softmax classifier is used as the basic framework, and the fine—grained identification
is also used to further optimize the recognition performance. The experimental
results on recognition of five different attributes show that our solution is not only
with high accuracy in SYSU-ZTE-CAR dataset, but also reliable in auto—annotation

under real-world surveillance.

fine—grained attributes recognition; CNN; deep learning; computer vision
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m In this paper, a systematic review on domain adaptation of object
detection is presented. At first, the two basic subtopics of object recognition—object
classification and object detection based on domain adaption are proposed; and then,
from the views of feature and samples, two problems are reviewed in detail. For the
domain adaptation object classification, the existing methods ignore the manifold
structure of samples. In fact, the geometric information is helpful to obtain robust
representation. For the domain adaptation object detection, the existing methods
depend on the source samples and labeled target samples, which makes these
methods hard to be employed into some real applications.
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REST; WENL; AE; RBM

m Auto-encoders (AE) and Restricted Boltzmann Machines (RBM) are two
kinds of basic building blocks which are widely used in the architectures of deep
neural networks. By minimizing the reconstruction errors, both the AE and the RBM
can extract the key characteristics of the input data and can work as the basic
framework of the unsupervised learning. Moreover, with the layer—by—layer stacking
and layer—wise pre—training, both the stacked AE and the deep belief networks can
help neural networks converge faster and better in the following supervised fine—

tuning process.
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m Deep learning methods are usually divided into three different categories,
including supervised learning, unsupervised learning and mixed—structured learning.
In this paper, "unsupervised or generative feature learning" and "supervised feature
learning and classification" are taken for examples to illustrate the research advances
in deep learning, and several promising research lines in image processing. Deep
learning technique has overcome some limitations of shallow structures commonly
used in traditional machine learning and signal processing. Due to the progress in
some aspects, such as relevant nonconvex optimization, deep learning has achieved

remarkable development.

deep learning; image processing; hierarchical structure

RA AL (GMM) | 28 1 Bl ) 2k 1 3
TIRG &AM N (CRF) | 5 KA
5 (MaxEnt ) | 32 4 [0] fi L (SVM) |
ZHEED(LR) A W IH PL R £ )7 &
HIgR (MLP) 55 . X Se 45 0y — {0 &
I 2 — 2 P4 2 0 3F 2k M R AE AR $
CL A AF 9% 22 B - v J2 45 # 7E fff U frf 1
1) B 249 oA 22 1 ) R SR B
At F B M RRBE AR, 7E
XiF 52 B o — S A Ry 5 2 B AR
S AR AR EE IEE
A AR R A5 5 0 IE 47 b B 25
3 ) — S R e N 28 RY WT B R AR B
15 185 19 Ak BRAL ] — g v LA IR B
S AR | 38 12 45 K AT DL R
UNEPEN R Sy B R R

N\ PROBITREAR 36\ 20175E 88 FE23H 4 Aug. 2017 Vol.23 No. 4

N o R BE S B A O AR TR
JE L B AX T4 3RS
4 4k BR BT, AR RE S AR BIAR K
Tt

TR IE 27 > B M & — BRI Ol ok
T 6k Nl 2 00 2% B BF 5 o T 5t
g g 2% B R 2 R 2R O
o 2 TR P22 0 2% (DNIN) £y i 7 A6
B R T AL 1% (BP) 5595 2 it 27
AR B Tz s R SR Rk gt
Ay 2, AAL s BP B33 7 52 B 2
> BEE K H A 2 i I 4 I A R AR
ASRAREFN S TR AL F AR AR pR %
0 R JEE i 22 W 45 22 o) v Gl AT AE SR
T dr A figp 46 R) L. BP VR R TR T
B AR L, PR AR I — BB B AL ) & a5



ZTE TECHNOLOGY JOURNAL

rezazrrxeassaaansn a8 JIETI

FEU6 00, 24 1 PG 5 B0 BT el B
BLEE B R B 1 BP SL 3, AR oA 4L
LW B AR B A . Bl 22
HC I JR T 5 A AR A7 B0 AL At 25 AR
o MOk B ™ AR AR GBS R
ZIN RS f 22 I 2% ) R 58 A K TR)
ib  AHRAER Z AL 4% 5 S FfE 5 4b B
Jr o WE ST AT BIF 5 A DX i
28 W) 25 AR B 5 WF 5 e A% B X B A
2% oK B VR 2 AL B F O, O A
T LR IR A5 A 3 R A, G5 B R
R Ak b 0 BB A R IR Ak i B
B o BT, RZE M AR B R 17 AR % 5
T A SR T B AL A B b A T EA T
TR AMBESE

Hinton 25 7E 2006 - A A T —
Filr 25 280 14 kT TR B 8 {5 M 4% (DBN)
PR TG M B 2 o SRR AT R 2
PE R 5 ¥ A0 BT 5 R AR R A G Y
B B e, DBN J& — i R 3 AR
B h — 4 % BR B R 25 2 AL
(RBMs) M & 1 A, & 1% 0 3 20 2
T BB )R 5 2] XA RE AT Ll i
AL DBN (A, HL B 8] 52 44 B2
528 RN R B R R
T, #H 2R F 58 4 T DNN 5 DBN
HEAT TS A By B 5T, i wg A
DBN 2% %] # 4k DNN 19 A {H % . &
DNN | 22 [0 B A I 35 42
T RN EE Sy, T EL A 15 F) - 2
AR . SR, FE I ZRad B o 4l IR
TE B B 28 I 45 TG AR T 5 K
TR TERE . BEWLEEE TR (SGD) 5
HE R M EIN LR R HITRT
T T BN R RN B
58 3 B - SGD nJ LA %3 il 52 YL I
T AWEBEE . ZIHTiER FEE
TE WP L — Ry X2
R 2 GRS 5 —Fh oy
X2l 2 B P 40 #1485 (GPU) 19 3t
KL AL BP FE S S Ah , NS B
ANHE R TR TS B i BE BT B
JE {73 SGD 18 K RE Bk )R 0 f AL
fif o HoAthomy — 262 ) B/ P,
Hessian free” . Krylov subspace™ J5 ¥
S LHRR B TR 2 T RE Sy o Xt

F DNN 2% 2] v 5 K i B o 4 Ak 1)
R, AT 1Y) 2 5000 B Ak N 2 2 R KR
232 ) A R B R

DBN T YIl 25 I A J& of — n] XF
DNN #17 B 0 e iy ik, BT
Fa W 3l 2 1 5 09 05 94 X5 DNN a4 7
=S BRI B2 R ) S R
W 2 5 12 G B A P O R A
TS BE AL AR R AT I
R oy — By vk R 4R B
R 2R 2 G T 3 2o (5 AR
LA B ) A Ok 3k B (R AR 1 B
M. BEAh, Ranzato % & 1 H i 2 i
XFFRAIL (SESM )™, 7 #4 # DBN £
o ELA I RBM B F SRR,
1] L) ok A5 %4 b ) B 4k DNN #4931
Rl R BR T AR kg )2
VEAT 0 W B TINS5, A7 W B 0 I
(A B AR A 40 590 =X 90 I 25 ) i ol ik 1
JE A B A B R BOUI Zk
1) FE A B S N — A~ 221k BP B3I
R R RZ MLP JF U, 55— IR 5
I — B B2 i, — AN BEPLY)
TR Ak B BT B4 B2 R 2 R e g
2, I8 BP 5531 5k 42 8 1 MLP (8%
DNN) . 7€ RBM % J& i [f B, 30 T
TP AR R AR Y R
A 2B G B . — RS T A S
i #% CAE) (1 oig b 52 A, Al 5
DBN Il Z5 A0 0L 1) 5% &% 43 )2 r ik i AT
Wk 55 —FpE 3 TRERE ORI, H
FFH i 26 R ok AT AR M 22 2
55 DBN AR AR, Lt A e 35 B ol 2 ) 4%
HEAT R 80 0 2

2 3R EFE ML

R 2 o i — 8 ) iz i AL
for o S HOR AN B HAE R R T 2
JZ By AR 2k 45 H HEAT A5 Ak B, X B
JPEAEAR T IR Y2 B . MR
A T5) IO 4650 A A 55 A B X iz Y
AN TRI G BE 27 ] ) 26 S5 4, FATT AT AR
BHEC A WA= S5kl 3 2%

(1) JC B B s AR 22 ) B TR
JE 0 2% o i 2 R T o 0 BT A
AT 55, I FAEBEA HAR AR 25 5

BRI B0 T A B AT DL K B4 e B A G
Pho BA I B R AR o o) B3R 0K
o7 ) 15 R X — SR TR T M 285

(DA WEEZIHREML . %
i 2% R AU TR H
PRI RE J1, B MR RO IR T RS
SE AT UL HCAE B 25 AF R A R 2 50 B J5
B BE A 53 A1 o X T IX Rl A R R 2
>, AR KA 09 28 0 R A8 R DL L4k
s (A B 4, B LB AT d 3P A
) 590 3R R 5

GIRGAWEMEZ . JLHRE
S B ) R R B SOR TR A LAAE
S Bl T M R T 4 ) 4 R O
SR, 30 S O Ak R0 OE U Ak L
G (2) Hh i TR R N 25 R S B,
A LA g A ) e D g Db 2
o9l (1) v e 3 A % B2 A X Bl e i
DRI W 25 AT 2 R ikt ok S i

WAL GEHL AR =7 > W A, R 7
>J AT AT G Sy 8 R ) S A TR R A
T M R R T X A 7R )
RITIE B TR I T i) —
AN UL A, B A A ORI G o )
R AT 3 o B A b O 0 Ak 5 O Ak ok
B i TR 2 0 ) 2% I RO . Y
b, BRIE 7 o) W 28 41 I 2 DLTR 45 2N R
L5 IE A B

3 REZEIEEGHIRRA
Mt E AL R A
ZAESR IS HLILSE PP 1% F 4G

UM 4 £ 5 K RN T BT f 4

I, 401 R A 2 5 G A5 3 (SIFT)

il B FE 7 B (HOG ) % . 1tk 2 5 4

A5 % V14 o 15 9 90 10 3 2 115

HEATH R 5 FAE | 25 B4 3 PR 7

1% L1910 340 26 58 SURL R R AL

HCHEAE BLAS ARl o T2 ) A

S e W AT M % ) O ik

B BN R 2 G AL I L S

I, AT 41 {8 — 25 58 o 5 010 ff ey

ERE Y L PR LN

A B A 0 BEHEA T 00 M

AR 27 3, 128 7 0 R TR )

FH T4 I, 81 S 2 R A 22 9

201778 R BB Aug. 2017 Vol23 No.4 37 LETITIETS,



ZTE TECHNOLOGY JOURNAL

kmﬁfgéﬂﬁﬁﬁﬁm@%ﬂﬂ%ﬁﬁmmﬁ

ik A Ja B0y Rk s A B B REE
5o CHAEAE KA bR AR A, it
JET7 1538 3 i B G (4 27 > R S B
FRAE AR 15 73 26 A B BRI AE

31 TMEHRERBEFS

G AR 2R A AR X B = i G W
B2 2 SR T 2 ) W R AE 2
25 ¥ o 4N Hinton FM1 Salakhutdinoy e
Toe AR OB T WE B TR A SR S R
I T DBN B R A 0 265 . Al 1A
FHIZ 7 35 e AL A 60 000 4~ Il 25 B A
1 2% 1 R bR e B R B 5 BT B O
(MINIST) %48 )5 1 e oy 52 30 1 &R
) TR0 A A (g ) AT 55 o Bk A,
Nair A1 Hinton #& H T — F ok #F 19
DBN , i% DBN 1y ToUZ2 1 ] 1 — 4~ =B
i) RBM ™, 43X Fl DBN #% [ A F
NORB 4% i (— 4~ = 4k B Ar AT
SRR ) B, AR ILT T R
BT H EE A A R AR KOE X R
BT DBN 7EAR KA FJ T2
SVM X FE 1 ¥R 2R B )5, i B
— 46X} DBN Ay ek SCk . 3L A Y —
L TG Wi B TR B R AR 2 2T vk S AL R
i B 1 2 05 2% B 3 T TR 3 A o 4
SRR A

32 FUEBHIEEIMSE

CNN 2 —FMZ B Z R ENE
W B R 2 S S5 4 . A Wi CNN 25
P AR AF T2 K s T 2012 4% 10 A
ImageNet 5% %€ , iX F 22l T R 1
HAREREA S = ERE GPU T &
A B A5 R RS CNN A 7 3501 25
BN RTRE . B 145 T SCER™ b T A

R A CNN By SEA S5 4y . O 1 S Bt
T PR AR 3R 23 [) L B RH S A A2
X — % g, CNN A 7 — A afi A s i
HEHF I EAUE B2 %2
3 S — A R 2RV O BR BOR SR A
PO ) 7, A T — SRR AL
V2K N B i SRR R B AR JE B
B EERE TARERE . X
55 R L H PR A TR B A B 2 R 2%

CNN 7E 2012 4 1Y ImageNet e T
S TR B AR S . K TR
rh, o R VR B CNN E A7 84 1Y J 7 4R
3 7RI R A BRET IR R . IR
CNN R AL5 6 T 1 MAUE , 65 T7 4
MATHEURERS D EBRIZEN
RRMWACE o WA, A 2 R
B T XA CNN BB A B T2 o 55
Sb A PSR W B TR
HEMMEMN G, 2NN
“dropout ™ " [y 5 A 1) 1 WA HE R ;5
A AR A O BRI f(x)=
max(x , O)Bfi}ﬂ (2 T R = TH
(ReLU) A9 L, {0 45 % A I 25 i A
(R € TSN I S S U
GPU I 17 jz 55 52 I )5 A% iy R0OR T
IMEA o O BE T B LA Y A Y
DA B 2 B ) 2R %8s , CNN A 31 17 ik
— AW . DR E CNN R RLFI
T s K AE S Re D TE A5 AR
ImageNet 3¢ & 15 2] T 5IF .

R CNN & #3E W1 75 B 4 H br
WUIE 55 o HA sUB 7 2R PERE , %
THY RGBS A T — L@k,
Zeiler 55 F1| I T S 46 BN £ (14 7] 4
L H AR XF CNN B L BEAT T — 2843
W K 2RE T BB, %I

3 TR 46 18 3 CNN HhkH 7 BT B 54
W AE 3% S B A, I A A 48 R i Ak
W T N U8 U, (AR R AE B3 2 b 4 T
ShA% DL . 7E S0 B R Ak i i AR
E TN e (| BUE S B
(SRR NI R DY (25 8

R T TR B CNN 4544 5h , DNN 45 44
7 K 1 1T L 58 AT 55 b kAR
TR HEL, BT B CNN 25
P10 AT W B 2 ) B 5 R HL M DG 1 4y
FH AR B AE A A 7T U A AR K
FZM X LRI AE 2012—2013 4F 11
ImageNet tbFE 13X 28 75 2 AL AT LA
AT EG BARRBIE S, RARE 0] 2L
I FH At — S S ML BE (AT 55
H AR 6T ONN IR 22 3] 07 1
BUHE B Jay B 55 15 AR 2 [n) 75
BV

4 FRKREE

TR JE 27 ) AR O 24 B AL A% 27 ~] O
MR AR Z —, B R 1A DU
BORAT TN IF HLE B B R B R
o MR 2% 25 A B AN TR R BT
A3 o i M B A R AR S 22
23R . Ay — AR BT B R
VORI JZ AR LRSS I TR AT, &
v g S A 2 > B R )2 AR AIE 3% 7 G BE
e R AR T T A% G0 iR = B R 9 2 1k
AE 77 5 1EL2 Bl 22 T ok i B AAR T A A
e H AR Q20 ) IR 40 3 1% 9
WESEE, A S B Jr) 38 e AL Ak 4 7]
R, BHL A A R TR BE B BP Bk
RS o A5 AR T 0 R O 2RO ik
XAt S R B R T —
s 22 K0 P BLAT 2 A S0 AR D T 5

BIA
32x32

B
— B R ) CNN 444

BN TRE BN

P C3 F4IE 0
C1 RF{EBR Y 16?*@%1{0)8(9%1%]‘ S4 HHEAR &Y
6@28 x 28 165~ &
S2 RHEMREY [——1 C5F F6E #H
— 6@14x 14 l —il J—rh 120 84 10
I == S, e
— g _l| s B I-I_-" '\-\.:\""\-_H
1 - | _ng - LELI : " r
1L: = L N3
— .
T 1 ;.f%:
s | e ] '—
4 o] &

TXRE  E2EE 2EE SENEE

N\ PROBITREAR 38\ 20175E 88 FE23H 4 Aug. 2017 Vol.23 No. 4




ZTE TECHNOLOGY JOURNAL

i%ﬁéﬁﬁ%&ﬁ&%ﬂfi%ﬁﬁ%ﬁﬁm‘

K
i

e [ BALEY |BEREBEIEESS | BES | Brotg |FTROKE|

LESRAER| BALSOK| F0KE | EIAESH BEFOKB| sTUER | =8 |

LEERESR TR,

L M-;..
-1'_, I
s BIERES

AE2 RERMEYIE

ARIZ IS T VL B = R A B L A
R AR B TR S AR
SRl FE R R AR g B .
i H T BB 5 B, IR TR SR T
oAb 3 AR %5 7 A7 A B R T
75 [a] ol

3 — 5, USRI 2R R 4R 2 8
KL HIS PR dE, BRI AR fig D04
GBI E KT, T 2 o
15 P 4% 55 T 25 7 36 0T A o 1 R A
YAk ) Ui s 1) B E M AR 4 B R B
%o SR, B St A %o A B i 4
N P, 5K 1Y AR RE T R AR T 2D
M. MATEE A RCH 96 R IE1T
B R N D R B A AR YOG B i
TE . SR, & FH A9 3L T mini-batch 1Y
BT R RARME AT S, i
WIS EHETREERERNX —
SR G [] 0P A DAl ok T — S
R IEAE CPU R HET R GPU 4R AR
AR TR RS, ROk, XTI
A7 2 20 R0 B B R A AR Ak B30 475
o BT A X B BS EAR .

H A BH A VR B8 % SR Y ) —
FENBETESHRN A MEE.
AT R, R b T 285 1) R 2 )
HARBEERENRZ H A B R
S, 0 25 B 1 2 B A B B 2
AR TT R O Ak R B L A o R D
Koof o) ARG RS . ST ARG
Do A% 38 2R A5 R Y A e 7 B TR A
BRI R A B A R X T
SR EHIEA LT LA, R
W] [ 8 2 U = 18] 38 8 A7 76 35 A HAR
e, BN B, i gk [n) B g

FE T AT LIV — L B 52k
WA BT 5 . A N
R, 3 R DL BIL R A B R DL i 2 G
A 2 P o AR B U5 Uk 2 T AT Al Ok
TS M BAR SR T
2 JOns B A] e — S TR S
TRJZ 454 i HoAT i i Kz AL g, B
Je i 2 B fe UG AL TBC L A X — BB
FE N 7 TG — A R e R R A R
A B B AR K BIBEFEANE

R B R R R B 2 ) T
BRI 75— RGN R . R A
Rl AT 55 1) 4 a5 BTt AN TR 18 A 2
fiE 352 WO 35 LA R 28 WAk 5 vk A5 Y
BT AT (9 — Bl S O o A5 H
(R S R S VAU RS i 2 DU N
TR I =7 > 109 % B A R 7 AT T —
Sefif 5T, R RE S 35 18 T 45 2600
PAL 55 I IR JE 2 ) RS IR & A AT
TE Y, 40 24 i 5 o 308 A A A X
I 25 A il ) 550 =X Gl 9 27 > SR
TE — B4 5E 19 AE 55 (il & 00
RBIFABAR o DRI, BT 20 J5K
SN s N BT RS e B AP
TR b B 2 R Y — S O &
2% ) 1) RO T 5 2 Wl L Y

R 2 o] Big ik A Al — 27
TET 14 % il B IR R (E 15 08 U, 1
s oy 3 o S T Ko A2 A i
B 0o A SRR R UK B A B
PR JEE =7 > Ay S i B B i )
FRAE 278 5 70 TR JBE 25 440 1) g A Ji i 3k
ZNR TS AN R E PSSR EE DN
ZRAL TR 2 D HAR BT
VSR A R I i B A B B

WJE LT S B AR iy RN
NS RS S VUNESINIIN
VAR AL G LUAE AL B AP AR
2] g R BEEOR Al B N R RE T
FEN B 22 L 5K ) M 2 1 B A AR
14 G 1 30 3 i Bl I A ) O
N 2R 73 J= 45 A8 14 45 8 F 9 BR
o A3 2 HIT I R G R

G

[11 BENGIO Y. Learning Deep Architectures for
Al [J]. Foundations and Trends® in Machine
Learning, 2009, 2(1):1-127. DOI: 10.1561/
2200000006

[2] HINTON G E, OSINDRO S, TEH Y. A Fast
Learning Algorithm for Deep Belief Nets[J].
Neural Computation, 2006,18(7):1527-1554.
DOI: 10.1162/neco.2006.18.7.1527

[31 HINTON G E, SALAKHUTDINOV R R.
Reducing the Dimensionality of Data with
Neural Networks[J]. science, 2006,313(5786):
504-507. DOI: 10.1126/science.1127647

[4] BOTTOU L, CUN Y L. Large Scale online
Learning[Cl//Advances in Neural Information
Processing Systems. USA: NIPS, 2004

[5] DEAN J, CORRADO G, MONGA R, et al.
Large Scale Distributed Deep Networks[C]//
Advances in Neural Information Processing
Systems. USA: NIPS, 2004

[6] CHEN X, EVERSOLE A, LI G, et al. Pipelined
Back—Propagation for Context—Dependent
Deep Neural Networks[Cl//Interspeech 2012.
USA: IEEE,2012. DOI: 10.1.1.649.218

[71 MARTENS J. Deep Learning via Hessian—
Free Optimization[Cl//Proceedings of the
27th International Conference on Machine
Learning (ICML-10).USA:IEEE, 2010. DOI:
10.1.1.170.2846

[8] VINCENT. Stacked Denoising
Autoencoders: Learning Useful
Representations in a Deep Network with a
Local Denoising Criterion[J]. Journal of
Machine Learning Research, 11(Dec): 3371-
3408. DOI: 10.1561/2200000006

201778 R B2 BHEAM Aug. 2017 Vol23 No.4 39 LETITIETIP



ZTE TECHNOLOGY JOURNAL

kmfﬂlﬁéﬁﬁﬁﬁﬁ&@%ﬂii%ﬁﬁmmﬁ

[91 BOUREAU Y, CUN Y L. Sparse Feature
Learning for Deep Belief Networks[Cl//
Advances in Neural Information Processing
Systems. USA: NIPS, 2008

[10] BENGIO Y. Greedy Layer—Wise Training of

Deep Networks[C]//Advances in Neural
Information Processing Systems.USA:
NIPS, 2007:153

[111 YU K, LIN'Y. Learning Image

Representations from the Pixel Level via
Hierarchical Sparse Coding[Cl//2011 IEEE
Conference on Computer Vision and Pattern
Recognition. USA: IEEE, 2011. DOI:
10.1109/CVPR.2011.5995732

[12] MNIH V, KAVUKCUOGLU, SILVER D, et al,

Playing Atari with Deep Reinforcement
LearninglEB/OL].(2017-05-22). https://
www.cs.toronto.edu/~vmnih/docs/dgn.pdf
[13] LE Q V. Building High-Level Features Using
Large Scale Unsupervised Learning[Cl//2013
|IEEE International Conference on Acoustics,
Speech and Signal Processing. USA: IEEE,
2013. DOI: 10.1109/ICASSP.2013.6639343

[14] LE C Y. Gradient-Based Learning Applied
to Document Recognition[J]. Proceedings of
the IEEE, 1998. 86(11): 2278-2324. DOI:
10.1109/5.726791
[15] HINTON G E, SRIVASTAVA N,
KRIZHEVSKY, et al, Improving Neural
Networks by Preventing Co—Adaptation of
Feature Detectors[EB/OL].(2017-05-22).
https://arxiv.org/pdf/1207.0580.pdf
[16] ZEILER M D, FERGUS R. Visualizing and
Understanding Convolutional Networks[Cl//
European Conference on Computer Vision.
EU: Springer, 2014

[17] CIRESAN D C. Deep, Big, Simple Neural
Nets for Handwritten Digit Recognition[J].
Neural Computation, 2010, 22(12): 3207-
3220. DOI: 10.1162/NECO_a_00052

[18] CIRESAN D. Deep Neural Networks
Segment Neuronal Membranes in Electron
Microscopy Images[Cl//Advances in Neural
Information Processing Systems. USA:
NIPS, 2012

[19] CIREGAN D and MEIER U. Multi-Column
Deep Neural Networks for Image
Classification[C]//2012 IEEE Conference on
Computer Vision and Pattern Recognition.
USA: IEEE, 2012. DOI:10.1.1.367.484

[20] MARTENS J, SUTSKEVER |I. Learning
Recurrent Neural Networks with Hessian—
Free Optimization[Cl//The 28th International
Conference on Machine Learning. USA:
IEEE, 2011

[21] LE V Q, NGUAN J, COATES A, et al. On
Optimization Methods for Deep Learning[Cl//
The 28th International Conference on
Machine Learning. USA: IEEE, 2011

[22] SAINATH T N. Optimization Techniques to
Improve Training Speed of Deep Neural
Networks for Large Speech Tasks[J]. IEEE
Transactions on Audio, Speech, and
Language Processing, 21(11): 2267-2276.
DOI: 10.1109/TASL.2013.2284378

[23] WRIGHT S J. Optimization Algorithms and
Applications for Speech and Language
Processing[J]. IEEE Transactions on Audio,
Speech, and Language Processing, 2013, 21
(11): 2231-2243. DOI: 10.1109/
TASL.2013.2283777

[24] COATES A, HUVAL B, WANG T, et al. Deep
Learning with COTS HPC Systems[Cl/
International Conference on Machine
Learning. USA: IEEE, 2013

[25] BERGSTRA J, BENGIO Y. Random Search
for Hyper—Parameter Optimization [J].
Journal of Machine Learning Research,
2012, 13: 281-305. DOI: 10.2307/1268522

[26] SNOEK J, LAROCHELLE H, ADAMS P R.
Practical Bayesian Optimization of Machine
Learning Algorithms[Cl//Advances in Neural
Information Processing Systems. USA:
|IEEE, 2012

[27] SOCHER R. New Directions in Deep
Learning: Structured Models, Tasks, and
Datasets[C]//Neural Information Processing
Systems. USA: NIPS, 2012

[28] DENG L. Design and Learning of Output
Representations for Speech Recognition[Cl//

N\ PROBITREAR 40\ 20175E 88 FE23H 4 Aug. 2017 Vol.23 No. 4

Neural Information Processing Systems.
USA: NIPS, 2013

[29] SRIVASTAVA N, SALAKHUTDINOV R R.
Discriminative Transfer Learning with Tree—
Based Priors[C]//Advances in Neural
Information Processing Systems. USA:

NIPS, 2013

B {EZ BT a

X, PRSI R
SMRZRZE ; TR
BEBRTOES.

BR EEEBETAZEIH
B E2RRNVBAFIT
BRIRB) FIESHIE
NZ2ERRMNES; TF
BREREBRENARNE

2o

FTE,PURZHER; 2
HRDAN SLEREAIE
MNBZIEF; ERFER
RLEBEBDAMNBESD
I ERBEF AR
NEE -



AAEFRILIR
EBRIA

Jb 5T I L R A= R BB R 2 B AR ol
YFE, & b TR R B 2
T RN N PSR R
ERREPES TR, SEERK
“8637 1 Xl A5 A W R &
F ESGERAERERSW
ZUPEATLERBYSHER,
o 2 4 % B4 R K
M {5 ERR 2 RN T il 5 i 2
W W5 R e R B &
15 B HIS 1 UfE B8 A AL
il E XA T, KL
BRI YT 47 e &
15 BBk BN T R AUk 2p AR
YE 16 3, 2= ARIE 3510 R F -

1

BNy
L

EZF

*
\Y|

HEES R

ZTE TECHNOLOGY JOURNAL

- ST
A

DOI:10.3969/j.issn.1009-6868.2017.04.008

2% L : http://kns.cnki.net/kems/detail/34.1228.TN.20170705.1457.008.html

R FEF S BES

7N

What Deep Learning Can or Cannot

F#1/YU Jian

(It RZBAF, LR 100044)

(Beijing Jiaotong University, Beijing 100044, China)

PEDES:TN929.5 XEIREHE:A XERS :1009-6868 (2017) 04-0041-003

EED mEs S AnnmEH 2,455 B8 . XAMR BR3IE. [ S
EEZNEAMETEANRT . ANREZISGEEER, BEBR DO ES
HI0HE, HEHTREZINMER, VRESINERS FHT — 0BRSS
S, B85, ARZETREZ INFRERLR,

RESI,BIASISE  SRUSIS K, OBE%; BES%, 8%

M AR

m Deep learning is now widely used and has achieved huge successes in
many fields, such as speech, image, natural language processing, search engine and
advertising recommendation. In this paper, considering the achilles' heel of deep
learning, we propose that deep learning cannot solve all problems in machine learning
discipline. Moreover, the advantages and the disadvantages of deep learning are
illustrated, and some suggestions for users are proposed. Finally, the future trend of

deep learning is pointed out.
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algorithm; white box algorithm; black box algorithm; relevance; causality
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When Deep Learning Meets Big Video Data
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MAS the biggest big data, big video data imposes significant challenges to
storage, transmission, processing, and management, but it also provides an
enormous amount of rich information and huge business opportunities. Deep learning
has fundamentally changed the way we understand visual information, from image
classification to object detection and semantic segmentation, and from object
detection and tracking to the analysis of object attributes and behaviors in video. This
is especially true in understanding humans and vehicles. With the rapid growth of big
compute, big data, and advanced machine learning techniques such as deep learning,
active learning, transfer learning, unsupervised learning, and reinforcement learning,
machines will soon be able to see and understand the physical world in the same

way as humans do.
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m In this paper, a series important problems which have significant influence
on the quality of human-computer dialogue are proposed, including how to normalize
task analysis and introduce deep reasoning for natural language understanding (NLU),
how to build linguistically, especially interact linguistically reasonable dialogue
management (DM), and how to develop joint method for modeling correlations
between different subtasks in dialogues. There has been lots of progresses on
human-computer dialogue, but if the problems mentioned above cannot be solved, it
is difficult to achieve high quality dialogue systems and important improvements in

natural language processing.

human-computer dialogue system; NLU; DM; natural language
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m With the rapid growth in number of small cell, new requirements are
proposed, such as zero occupation of land and easy deployment. For different
application scenes, different power supply solutions are proposed, including local
alternating current(AC) power supply, local direct current(DC) 48 V power supply,
local AC and DC 48 V mixed power supply, DC remote feeding power supply, power
over ethernet(POE) power supply, and so on. Moreover, the trends of power supply
solutions for small cell are pointed out, including miniaturization, modularized, high
efficiency and energy conservation, green, sharing, intelligent and interconnection.
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Fault Diagnosis Technology for Complex Equipment Based on the
Learning of Big Operation Data and lts Typical Application
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m In this paper, we consider that it is significant to dig out the fault
information from the big data of the complex equipment operation feature, and
diagnose the operation fault intelligently for ensuring the safe and stable operations
of complex equipment. By combining the characteristics of complex equipment’s big
operation data and the machine learning theory, a fault prediction and diagnosis
method for complex equipment based on the learning of big operation data is
proposed. In this way, some items are realized, including 1) the hierarchical
correlation between the complex equipment’s big operation data and the operation
trouble; 2) the operation trouble feature extraction based on big data analysis; 3)

the operation fault diagnosis based on fuzzy back propagation (BP) neural network for
complex equipment. Moreover, by applying the proposed method to the high speed
elevator ’ s operation monitoring, the big data analysis and diagnosis system for
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emergency stop fault of high speed elevator is developed, and the effectiveness of
the method is well verified.

big data; machine learning; fault diagnosis; complex equipment
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m It is considered that the combination of broadband remote access server
(BRAS) and software defined network (SDN) and network function virtualization (NFV)
technology is the direction of the future network evolution, and is the key to realize
the flexible network in the future. In this paper, we propose the evolution ideas of
BRAS equipment in the SDN&NFV technology trend: combination of BRAS and
SDN&NFV technology, separation of the control and forwarding, and decoupling of
software and hardware. In this way, a new flexible, scalable and programmable
broadband access control is realized, which can provide flexible, efficient and reliable

broadband access to the operator.

BRAS; broadband network gateway(BNG); SDN; NFV
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