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Abstract Wireless sensor network (WSN) has extended people’s ability of gathering information and
integrated physical world with information world. In recent years, the emerging cloud computing has
made remarkable development, which has injected new vitality into WSN. It leads to new applications
and services, expands the ability of data processing and storage in WSN and even produces the sensor-
cloud system. Sensor-cloud can deal with the information generated by underlying sensor network.,
and provide remote services for upper users, which enables users to gather, process, analyze, store
and share sensed data according to their demands. In this paper, we investigate the existing sensor-
cloud system in detail. We firstly introduce the background, system architecture and applications of
the sensor-cloud, then summarize the characteristics of the existing sensor-cloud systems. We reveal
the main problems of the existing sensor-cloud systems, such as poor bandwidth, high latency and
high failure rate, et al. Moreover, we study the sensor-cloud structure based on fog computing,
design the basic methods of solving the before-mentioned problems and discuss the future research

directions.

Key words sensor-cloud; wireless sensor network (WSN); cloud computing; fog computing; on-

demand service
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Fig. 1 Tendency of WSN and cloud computing
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Table 2 Comparison of Different Sensor-Cloud Platform
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Platform PaaS Open Source Cloud Storage M2M REST Safety Transparency
Xively J X J J J J J
Nimbits J J J J J J J
ThingSpeak N N N J N J J
Arrayent X X Ni Ni N4 < Ni
Fluidinfo X X N X N J J
iDigi J x J J J J J
YeeLink N X N N J J J
</ :Available X :Not available

5 HAVA

1=V 6 B AR A UG = A7 4 Bl N Fif
H 7 1) 7 55 SR A TE AT & A BT IZ BN
FH Gz A8 B2 7 L PR B M L RE A AL MR T AR
G20 WSN L 3 F 4% 8 2 19 B 8 07 FH 35 45 438 280 i 1
A AL B RS B U [a) AT T TR 2% 1 R A o A
Mz g5t
5.1 mEEF

TE B2 97 450 L % SRR e P R M) R A ) A
Hodla W 25 W i RS AR 0 A g R T LR
S — ] B AL R A A B A AR A — S AL R
AL A R M 0 258 I IR T A5 BSCHE . X AR A T

B o AL AR AR B 4 A BB A R O HoN X
HCHE 1) S PP FURS BV R . R A MR A X 2 %K
PR XS A AT IS W RIR T« DN I L A A B
A g Bt TEAE ey By Oy b R R o B
B R SLAE 2 L BT IR B v R AR T B R R E 1Y
J7 IR BE A RE DT 1) 33k SE R X HE SRR B ) P - ]
RERT 2L AL A 256 M4 B R AR 2 SR )7 . (HE
H T B IR ) 45 PR B (A B TR A A B A RGR YT
i LA R B R ARG i PR X — ] R R
V18 BB A T 2 i+ (B A T L3 ek 26 s 15 4 X K
i HEAT U 0] o Aol 58 A AN 32 358 ) B S T R A T A1
RIT.

UntEl 4 Pz SCHRC44 48 9 SC-iPaaS - 5 1]
A #5452 00 R B0 R IR 55 SR AE B Lk

e

Cloud-based Mgt. Services

~

Communication App App App App Cloud
Data Management k / Apps
Workflow AN ll\ A, /‘1
Perf/Res Monitoring Virtual < l VY - C@
sensor \ * ®v || R4 * R |Layer\” Virtual
Nodes g me| (opee) [ooie Sensors
Security & Privacy | L ,,:
\ % lll l] / A Pu}l
I T
| !
'l,’ ! 1,'
i | I
f, H Iy
I T I
l,: . ,I‘ h Edge
,'|' Sink "1 :,I Layer \J
________ e e 1 e Push  Pull
P T | L S A
d 4
1 :x ‘/ P o \! Sensor !
¢ TANVA AN A | Layer | v
Sensor i' ¢ b o ¢ oo o ¥ ' push

Fig. 4 Sensor-cloud implementation in telemedicine
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