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Traffic Prediction Method Based on Correlation
between IoT Devices
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Abstract: 1t is important to predict communication traffics of IoT devices for preventing application failures from network
degradation. If an occurrence of a real-time communication from an IoT device can be predicted, we can decrease latency for the
communication with a priority control. However it is difficult to predict the timing of IoT communication with high accuracy,
because [oT communications suddenly occur without an previous indication when the observation object of the [oT device changes.
In this paper, we focus on correlation of communications between IoT devices and propose a novel method to predict
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communication of the IoT device.
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Figure 1 Traffic pattern of temperature sensor
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Figure 2 Traffic pattern of movie streaming
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Figure 3 Traffic pattern of motion detection images
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Figure 4 Traffic pattern of movie streaming

éﬂtﬁ% T OEBEFERFLELIILTELT, SMTE

otﬁ@ﬁ{%@ﬁﬁ\&)ﬂ E+nThsd. EDOLD Y

é:lﬂf% 5 L CWDEBROE(LE VD AR b
%%’Eﬁ?—ﬁé%ﬁféio_ﬁﬁéﬂé

KBS Oy hT—7 B AT, RE LZEBN

WCEEDRA S VI HEIC, BBREZIEE Lslos: 5T
LEERENFEEINTWD ([@RREERE) . #121X, SONY
@ SNC-CH110[5]i%, B4R L FTP X° A —/L CHif} %
RETHHENEES LTV S.

B 30, Bk AEEICEBRE T v T e — R 25500
ATOWBET—FBEONRINERLZKTHL. KITRL
TBRIZA N b R T UBIRFEICRS VT, BENRAET
HBICIXIE L SENEL B, iz, L1a47‘4';< 3y (4
BDAELDZ ENZL.

BT LD ATSEHEOA R —I U7, EHELE
EOREICINZ TA X2 b KU 7 ALEE ORRME S 31
z5. 413, QTR T 7 RO ARY
—I VTN T T 4T ERLELDOTHD. B DENIL,
K 212BWTHE, B AT B LB I B bn 2 0ol
* LT, 4T, B A iﬁﬁué’}\iPLQLtt Iz
WWEERAEL TN DR THD. M 4xRDE, sBHE2H
WA THEIR N T 7 4 v 7 RE— OBl SN T
BY, ZHUIH AT ORTE AN @E LR Lo TN D,
SRE =V DAL, BRIZERET D Z Ik, Ef
DESERPIERL, P 7L —2DTF—Z YA ZAPRKEL
D Z EITERT S.

ARk RY T URGEEE, BEALRE L R, @E
WRETHAAI L ITRRESTELT, £/, T L
WZEBHNIRET D120, A2 b NY 7 UBEEORA
EEMICTHT S 2 I3RS TRy, AT, THEIN
W22 A <> b KU T UABLEE O PRI OV CTRETT 5.

3. ARVEFFYTUREEOFAAR
BTG RERAT 5 LT, EPUE, 10T HRORE

(©2018 Information Processing Society of Japan

Vol.2018-DPS-176 No.16
Vol.2018-EIP-81 No.16

2018/9/14
200 — —
150 |- .
‘9 B i
S 100 |- B
o - 4
o
50 |- R
o bl L
0 100 200 300 400 500
Duration (s)
X 5 JEE(E oE(E R
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Figure 6 Durations of event driven communications
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Table 1 Devices of evaluation system
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Figure 11 Placement of IR motion sensors

30 "
20 |
10 -

o el | ?mfj ¥ F‘f
7 i e N
-30 -20 -10 0 10 20 30

Time differences (s)

X 12 NEEoY 1 &2 omEZ=E

Figure 12 Time differences between IR motion sensor 1 and 2

BL, WELE Yy b3 7T % &2 O Cil i 2 506 L
7-.

NEE oH1E, K 11 ORICH T 4 ARNICEE L7z, HL
TRLERICAEE Y 2EE L, KO GRE O
M) WCNEE Y EmTZ. ARE OO NER 2> T
WD T —H T4 BRINEL, &AID 2 B a2 F 8T —4,
BOD2HSET AT —ZIZHWZ., ARETIE, NEE
Y1 EHNT 2 OBEL THIT2551CBE L CRHE% %
L7z, 7eds, MHOLD, BEIFARE T OBREMEED
BWEORE L, EWRLGBE LT L Wiy, #E- T, i
ZHAROFIRTHRAIZFWEBE L A X b R 7 A5
15 OFANE, ARG O TITEM L T 5.

4.2 FRE#ER

X 121, FETFT—FEHOCCTERLEZAEE Y 1 L
2 DAY KR T VBB EORMZEE A N T LATHD.
KX 2 2O =27 B S, 2 2O Nt T 0dE
IR N DD Z LN nD. 2 20—, TEh,
B 11 OARITEASABHBNTZIGE & 2T R~ A D3R
EHEICHIET D, =7 OFh NI LE-S B E SHOM



TR 2R
IPSJ SIG Technical Report

BIZHFIET 5. 723, NOBTHEOFENIBEB LZE 1m/s
TH O[T, NEE o VBOBEEEN 62m THDH, HH
Z S IIADOBATHE & —8T 2. FHENAOH S ITE
EOBFEZIIKHET D720, @ETHT 2 ECERE R
V. Eo T, ZITIE, FEMENEDOE —ZIZOWTHER
T5. K ROE—7HyE LT, FFAZEN IS 751
DFFAZ RN L 72, BIEERO P RAE 5.1 &2 —27 Orf
Db Uiz, BEMREERNT 720, Ako@Ey, @#NL
t%l@ﬁﬁy%ﬁﬁaﬁyﬁAﬁ“%#bm<.mlz
DEBRESE, AN T LADT X ARSICHEBRETT 4
y74/7btﬁ%%mbfk0,7/&Am”@%%%
D=7 DOH T ML 835 ThHotz. FEHT—XN
DODNEEYY 1 DA X2k YT UREEEOREIT 484 T
Hotz. LEXV, A& 114X b RY 7Rl
BFERFRELTHD 5.1 ZIC 17T%OMEETARE Y 212
4NVLF97VﬂL%ﬁ%$¢5k%wT%5

WIZ, TAMF—=FEZROTTHEREOFZ1T->7-.
ZITiE, NV LICA R R RY T UORLEENRAE
LTob, 51@%’Aﬁt/#z WEN 17 % THRAET
TR LIELEAIZBWNT, REICEEN A LR L,
Tl U7 i@ h%éﬁﬂk%%®Lm%éﬁﬂ®#(%Mﬁ
GIRa7E) &, THRELREEOMERZLZ R L. & 21
RLIZIEY, ERECTHRHRTWD Z En3ah5. &<
\BEORAHZINCE LTI I WU TORETTRTS Z
LRAEETHD Z ENDnD.

5. BHYIC

IoT AR OWEICITEHAEE L A~ F R 7 M5
FO2FEENGFIET D, A XV MY T URO@EIR, T
IR FET D720, ToT HRRHEIED T 7 1 v 7 /3 F—
VORI PHBEDOFREEE TR L LIIRETH L. Ak
T, [oT HEEROBEN, B v 8%/ L TiREIc

PLES Do ToT HZROBE LA 2 A4 25 Z LITER L,

IoT HEZRE OMEMEEZ A WA Xy b R Y 7R OEE
FTRHFRERE L. GRS, 1 BUNORE C@fE
DFRARLN 2 TFRITE D Z ENNhoTo. 5%IE, o ToT
BaRC, 7 A MEERILE COMM R & L 0 R R R 24T
ITETHD.

SE X

[1] el EERIRE BEMERE.
https://www.furuno.com/jp/gnss/case/furuno04, (Z & 2018-08-
22).

[2] #rfese—, S, BB SGHIREDZOD 10T Tt
v 7 =T VO, 15, vol. 117, no. 308, MoNA2017-
18, pp. 19-24, 2017

[3] Sandvine, “Encrypted Internet Traffic: A Global Internet
Phenomena Spotlight”, White paper, Apr. 2015.

[4] “SimpleLink SensorTag”, http://www.tij.co.jp/tool/jp/cc2650stk

(©2018 Information Processing Society of Japan

Vol.2018-DPS-176 No.16
Vol.2018-EIP-81 No.16
2018/9/14

#2 2 T AR S

Table 2 Evaluation results of our prediction method.

TR 19 %
Nigl PR S -0.30 #
PR 7= DI VE(R A= 0.83 ¥

(2 2018-08-22).

[5] “SNC-CHI10 %45, https://www.sony.jp/snc/products/SNC-
CHI110/index.html, (& 2018-08-21).

[6] “HC-SR501 PIR MOTION DETECTOR”,
https://www.mpja.com/download/31227sc.pdf(Zff 2018-08-22).

[7] BTAGEFTE, ~MTORE, RERA IR (1975)



