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Research and application of media streams
based on entropy and FAHP

ZHONG Qizhu
Zhongshan Branch of China Mobile Group Guangdong Co., Ltd., Zhongshan 528400, China

Abstract: Aiming at the problem of end-to-end user perception evaluation method for mobile internet media streams
was still vacant, a method based on entropy and fuzzy hierarchy was proposed to evaluate media streams. Firstly,
XDR data indicators were processed by box-line graph method. Then, entropy method and fuzzy hierarchy method
were used to revise the evaluation. The whole network process of the whole video service was modified from mul-
ti-dimension to realize the perception evaluation of the use of mobile internet video users. At the same time, the
end-to-end health evaluation of the network was also realized. The results of a series of simulation experiments show
that the proposed method can improve the accuracy of media stream evaluation while avoiding one-sided evaluation
of a single index. It provids a method and solution for the optimization of the overall internet quality and mul-
ti-dimensional network fault location.

Key word: streaming media, box plot, entropy method, fuzzy analytic hierarchy process, evaluation
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I I I
DNS_succ DNS_delay
TCP_suce TCP_succ speed KQI
get_succ get_suce lost_rate
post_succ post_succ
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e AL PR, AURAITTU T 2 VB STU-HTTP
1] XDR £ b 22

(3) FEBITEVERT, XL EEAAR 0 45 P 4
15 min FEATHRPRA RIS, Goil4abafEAFEA,
He ] B0} B i bR AR 2B EA T i e«

(4) BETERE AR . R3S TE bR E BT
PR RN, TS AN TR AR (E, 3R
AN FRARIG DTBR L, AN Fia b 44 R %A
TR AL

(5) B Z IS IEACE . SR RO 2 U0
055 B A (V) BE Al FoRE A2 U TR AR BREA T
£ B S, RH I AR T VI 5 1) 45 SR AT A
(B IE, AT S A 25k b S e 19X 8% ) Joi o T P
(RN

(6) TRV A, kL B HEOPE,
1920 T BRIV A 58, AT AT LU AT ]
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32 HFEESR

FRAEE R AN S5 FR AR A R, EHUAS I — A
HWATHACES . Zar 2 PRI, Rk Sl 5%
I EE 15 min FIZEVHERR AFEA . L8 15 min
FE i DAL Ay U SRR U TR DR FEE ik K 25 SR bR N 22
FETCVERIL, a0 S B TADRL R I /N2 iR £t Ak
PR AN FEAEARTEHENE T, AT impala X%
KRS S5 () FH P FEFR B e T A i), Gevt Hhou Y.
f\] DNS succ. TCP succ. get succ. post succ.
DNS delay. TCP delay. get delay. post delay .
speed. lost rate X 10 MEFRIE

FER SR, T Hadoop iX—A4: 2 [&],
Wid Kafka. Flume RSCHH P RNE S5 8, Al H]
Impala 73k R 1) HHE AR 15 min (R EEREAT
O 0 1% , PR THEAS 2 10 SRR A .
SRR R bn s WAk 1.

TER ARG E S BEAT VPAl TH B2 Hi, 5 2R
AR ATV, Bl Ve T R A AT

x1 MERHEERESMERE

Btk

o VT[] DNS_succ TCP_succ get_succ post_succ DNS_delay/ms
L 2018/6/20 01:45 0.95 0.99 0.96 0.99 68.05
fLE:  2018/6/20 07:30 0.95 0.99 0.96 0.99 69.83
fLE:  2018/6/20 15:30 0.96 1.00 0.98 0.98 85.96
fLE:  2018/6/18 22:15 0.95 1.00 0.97 0.97 64.13
L 2018/6/20 10:30 0.94 0.99 0.96 0.98 73.41
fLis  2018/6/20 20:15 0.90 1.00 0.79 0.97 93.89
fLE:  2018/6/19 12:15 0.94 1.00 0.99 0.98 77.13
fLE:  2018/6/21 07:45 0.94 0.99 0.96 0.98 98.06
fLE:  2018/6/19 22:00 0.93 1.00 0.90 0.98 67.62
?;if; N uingld) TCP_delay/ms get_delay/ms post_delay/ms speed/(kbit-s ™) lost_rate
fLE:  2018/6/20 01:45 68.09 67.16 81.55 7487.61 0
L 2018/6/20 07:30 73.18 65.03 81.23 6 565.55 0
LlE - 2018/6/20 15:30 63.56 36.26 100.94 5516.18 0
fLE:  2018/6/18 22:15 66.34 58.67 70.54 6022.13 0
fLE:  2018/6/20 10:30 76.28 68.85 77.45 5979.00 0
fLE:  2018/6/20 20:15 72.64 56.75 84.23 7 824.09 0
L 2018/6/19 12:15 54.36 32.77 80.47 6522.78 0
fREE  2018/6/21 07:45 87.62 81.73 97.58 5897.84 0
fLE:  2018/6/19 22:00 60.13 61.82 68.23 7 390.65 0
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(1) Bl MRIEMLRELE)s, gt
A SR IR ] B, R R A . KRR
TEbRE RN

DNS succ, TCP_succ, get succ, post succ,
DNS delay, TCP_delay, get delay, post delay,
speed, lost rate
DNS

succl 1 succml

lost _rate
: (1

DNSsuccnl
(2) Hlaoohritl: TRARMIEN . BEEnTRE
AAEBCRE D ZE S, THRRR ST, M

- lost_rate

succnxm

PRAEL A2 ) = —L " AR b A

01 2,
(30 VB j WURARER i 7 L pye

’

=l 0=y, <1 2
2%
L BORT FEAR B Y, = {y, 3., -

&2 fEtREY LEIRFITIR

O 0 0 IDg Liim Uiim

DNS_succ 0.87 0.96 0.99 0.12 0.70 1.16

TCP_succ 1.00 1.00 1.00 0.00 0.99 1.00

get_succ 0.75 0.96 0.97 0.22 0.42 1.31

post_succ 0.98 0.99 1.00 0.02 0.94 1.03
DNS_delay/ms 6.22 20.36 118.41 112.19 -162.07 286.70
TCP_delay/ms 37.62 45.51 79.46 41.85 -25.15 142.23
get delay/ms 62.50 91.58 111.07 48.57 -10.36 183.93
post_delay/ms 46.74 56.57 78.13 31.39 -0.34 125.22

speed/(kbit-s™") 3675.89 4316.49 5699.19 2023.30 640.95 8 734.14
lost_rate 0.00 0.00 0.00 0.00 =7.00 0.00
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d/
DNS succ TCP_succ  get succ  post succ DNS_ delay TCPHldSelay/ get_I;ilc:lay/ post_delay/ms (l:lra)ie:s") lost_rate
T 0.09 0.09 0.10 0.06 0.09 0.12 0.10 0.10 0.12 0.13
i 0.10 0.09 0.08 0.08 0.10 0.09 0.09 0.10 0.08 0.18
IBK ik R A5 0.02 0.06 0.04 0.08 0.40 0.08 0.09 0.08 0.08 0.07
IR 0.02 0.03 0.05 0.02 0.40 0.18 0.05 0.13 0.03 0.09
(4) TFEIRPAE ¢ M do 0 (D KA QoE AR M = : — )2k QoE 7

THA A TR AR KIS 1L

eﬁHKgmxm%Kzﬁ;,ﬁﬁ) (3)
ISR i d, =1-e,
(5) VSRR
w, = 4

J

2.4

i=1
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i=1
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) WA 3.
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TAEVE TCVEIE FRbRAS 5 I B R L, 38 A
SR 8 R 4R bR ACE 1) e o 5 WU 45 SR KA AR
BEo PRI, T R R AR VA G AR FR AL T
ITRUENMEIE .

WO 2 IR 53 M1 (fuzzy analytic hierarchy
process, FAHP) J& — MU 5081 255 TE V% (fuzzy
comprehensive evaluation, FCE) FlJZ k53 Hrik
(analytic hierarchy process, AHP) AH&5 & VE
75 o A PSR J2 Uk 53 5 i B L9 4 95
fff o B 25 b AT A B S IE, R AOR] 2
R AR BB AT 250 BRI 995 4BV TG v R AT B 1R 43 BT 1
IR o

AT PSR 2 0006 SR R bR B A 1 )ik
FETR o

Wis )20 KQI4abRZ o BRI AT s 1 M CBOR]
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speed>lost rate>DNS succ>TCP_succ>get su
cc=post_succ>DNS delay=TCP_delay=get delay+
post_delay.

(1) X E bR ST AR RS, )2 QoE 73
TRURSORIFEL R WL 4

#z 4 BE QoE N IR
QoE Al S ek
Al 0.5 0.8 0.2
Je P 0.2 0.5 0.1
FasE T 0.8 0.9 0.5

YL EEREEERGE QoE 2 Ii>n] HITESy
T R I 2333

(2) A5 582D AL R RORA e B i s A2 T
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PIES AR IORLE, 25K 6.

43 IEMHE

LR SR RO 2 0%, 3R 43 T AL
Ho Fril, 7RI B ZOR RO 2 21 2 1 BCE
FREVER B BCE AT G E 1E . A7 i
TR IR BV SRASH 1R % H R TR R FIASRY 2 123K
P BARPR B REAT X AR . BRI 5, 13
MR IE 7.

RS AR AH /N T 1, KBRS 515

FN I AEAE 10 NHEFR AR 1 5 Lk, 752
FZIRARIIACELE 1 B b, BrRL, TR
7 BT A A, RS A0 41/SUM
(A1+A2+A3+Ad++A10)BEAT AL HE, 153 BB &I 45
A I, SR NEE 8.

5 HeESNMA

51 HEAXHE

I DL EEE A B, B n] DA RS B
9 IR T VAl 2o TS BRI G Dy
0~100, AL RS, P ARG .
52 iHMEEERIEA

W PA BV R 4 AN SS AT
A0S B P A FE R AR 55 1R BT VP A, AR %
FH P A S0 B P AV A (R R, T DAY

R5 RMIEMRHARNE

QoE [ Al A Stk A e N

] 0.33 DNS_suce 0.29 DNS_delay 0.25 speed 0.65

PP 0.22 TCP_succ 0.26 TCP_delay 0.25 lost_rate 0.35

Faoett 0.45 get_succ 0.23 get delay 0.25
post_succ 0.23 post_delay 0.25
*6 BHIREZIERINE
DNS succ  TCP_succ get_succ post_succ DNSEI(:elay/ TCPHldSelay/ get_dzlay/m post;nd Selay/ speed/kbit/s  lost rate
0.10 0.09 0.07 0.07 0.05 0.05 0.05 0.05 0.29 0.16
x7 WBEREHLFERER
N EHE UM URIEVED SIS

DNS_succ 0.009 0.009 0.002 0.002
TCP_succ 0.008 0.008 0.005 0.002
get_succ 0.007 0.006 0.003 0.004
post_succ 0.005 0.006 0.006 0.002
DNS_delay/ms 0.005 0.006 0.022 0.022
TCP_delay/ms 0.007 0.005 0.005 0.010
get_delay/ms 0.005 0.005 0.005 0.003
post_delay/ms 0.006 0.006 0.004 0.007
speed/(kbit-s™") 0.034 0.023 0.024 0.010
lost_rate 0.021 0.029 0.011 0.014
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#*8 JA—ILEHIIEIRINE
Ak g5 A e RITEET URIRER
DNS_succ 0.083 0.092 0.017 0.026
TCP_succ 0.078 0.079 0.059 0.031
get_succ 0.070 0.062 0.037 0.049
post_succ 0.043 0.062 0.068 0.020
DNS_delay/ms 0.044 0.054 0.252 0.295
TCP_delay/ms 0.061 0.045 0.052 0.131
get _delay/ms 0.050 0.047 0.059 0.039
post_delay/ms 0.052 0.056 0.051 0.097
speed/(kbit-s™") 0.320 0.227 0.277 0.129
lost_rate 0.198 0.278 0.126 0.183
#9 REEMREIFEAR
N2 A
kawa 0.083xDNS_succ+0.078xTCP_succ+0.070xget_succ+0.043xpost_succ+0.044xDNS_delay+0.061xTCP_delay+0.05xget_d
elay+0.052%post_delay+0.32xspeed+0.20%lost_rate
AN W 0.092xDNS_succ+0.079xTCP_succ+0.062xget_succ+0.062xpost_succ+0.054xDNS_delay+0.045xTCP_delay+0.047xget
delay+0.056xpost_delay+0.23xspeed+0.28xlost _rate
IR Pty AL 0.017xDNS_succ+0.059xTCP_succ+0.037%get _succ+0.068xpost_succ+0.252xDNS_delay+0.052xTCP_delay+0.059%get
delay+0.051xpost_delay+0.28xspeed+0.13xLost_rate
ek 0.026xDNS_succ+0.031xTCP_succ+0.049xget _succ+0.020xpost_succ+0.295xDNS_delay+0.131xTCP_delay+0.039xget

delay+0.097xpost_delay+0.13xspeed+0.18xlost_rate

G B T AR A7 & BCT /N X T 34T % REAR
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LUR WA A T St D IO M LA 2]
(RISTEIRIEA TSN W28 PG IR RIS AT ZE
2R SEREAT VoL TE MUAOE TE AN 1 55T T T o
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(1] RYIAR DT 8 IR A B2 ) —Fof PP A vEE A 1) D) 2 R0
PR R 48 201710362225.5[P]. 2017.
Shenzhen Zhongli Power Technology Co., Ltd. Network video
quality
201710362225.5[P]. 2017.

2] HHEARGRAT. — PSRBT VPRI 7E . B E
Z4::201610709417.4[P]. 2018.
Huawei Technologies Co., Ltd. Method, device and system for
realizing video quality evaluation: 201610709417.4[P]. 2018.

[3] dbmiEr R R AR, —FR i TR HER (¥ 5T R PP
i e 358 201710970952, X[P]. 2018.
Beijing Qiyi Century Technology Co., Ltd. Method and device

evaluation system with accurate evaluation:

for evaluating quality of page-page video recommendation:
201710970952.X[P]. 2018.



*+ 153 - BERYE 2020 £5 4 #
F10 WHFHERFR
NZ B B R PR Dk ek
I [ 2018/7/25 0:00 2018/7/26 0:00  2018/7/27 0:00  2018/7/27 0:00  2018/7/24 18:00  2018/7/26 0:00
DNS _succ 0.94 0.94 0.93 0.95 0.94 0.95
TCP_succ 0.99 0.99 0.99 0.99 1.00 0.99
get_succ 0.95 0.95 0.96 0.96 0.96 0.96
post_succ 0.97 0.97 0.97 0.97 0.98 0.97
DNS_delay/ms 264.86 261.12 329.99 164.22 124.14 151.20
TCP_delay/ms 100.28 100.36 96.74 103.34 92.19 106.20
get delay/ms 126.89 127.25 121.00 110.20 124.11 113.10
post_delay/ms 194.42 176.86 185.13 147.54 117.21 160.21
speed/(kbit-s™) 4298.71 4294.92 4349.86 4098.35 4700.41 4239.17
lost_rate 0 0 0 0 0 0
score_available 26.33 26.38 26.37 28.48 28.44 28.47
score_timely 11.21 12.87 10.62 15.46 15.43 11.11
score_stable 16.70 16.79 17.81 19.94 28.09 22.55
score 54.24 56.04 54.81 63.88 71.96 62.13
Ml %5 K I R A3 IBK 1t 30450 K I R A3 W B USTNER USTNER
A 2018/7/26 18:00 2018/7/26 0:00  2018/7/27 0:00  2018/7/26 0:00  2018/7/27 0:00  2018/7/26 18:00
DNS_succ 0.96 0.92 0.88 0.92 0.85 0.85
TCP_succ 1.00 0.99 1.00 1.00 1.00 1.00
get_succ 0.96 0.89 0.97 0.95 0.95 0.66
post_succ 0.95 0.97 0.98 0.99 0.99 0.99
DNS_delay/ms 79.65 268.05 41691 160.49 316.99 72.87
TCP_delay/ms 48.03 51.15 52.03 47.45 40.17 37.23
get_delay/ms 83.64 83.34 84.07 104.16 111.06 112.85
post_delay/ms 181.58 213.32 217.94 59.35 61.20 43.20
speed/(kbit-s™") 3132.02 3370.58 3188.50 3454.87 332048 4 062.85
lost_rate 0 0 0 0 0 0
score_available 17.65 17.41 17.68 12.11 11.91 10.55
score_timely 27.96 18.30 6.27 38.70 21.10 52.46
score_stable 28.30 23.46 28.29 1.83 2.36 2.14
score 7391 59.17 52.23 52.64 35.37 65.15

(4]

[3]

(6]

(7

Wavss. BB G T M. Ab st BRI RE A AL,
1994.

TAO S. Applying mathematical statisticsfM]. Beijing: China
Environmental Science Press, 1994.

AREN. 9 2H 00 37 B 22 S M B v R 56 T vk K Y I RIE T [D).
i BRI R, 2007.
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