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[Abstract]

In this paper, an architecture of a perpetual smart video device and its energy control model for the internet of things (IoT)
are proposed. The smart video device consists of a processor, an image sensor, a video codec, and a network controller. In the
proposed energy control model, energy consumed by image sensing, video encoding, and transmission and energy harvested by
solar panels are defined as an input and an output of a battery, an energy buffer. Frame rate, quantization parameter, and
operating frequency of processor are defined as the energy control parameters, and these parameters control the input and the
output energy of the energy buffer, finally control the energy left in the battery. The proposed energy control model is validated
by the energy consumption measurement of the smart phone based platform for various combinations of energy control parameters,
and can be used for the design of perpetual smart video device.

Key word : Smart video device, Energy control model, Energy-harvesting, Internet of things, Video codec.

http://dx.doi.org/10.12673/jant.2015.19.1.66 Received 16 January 2015; Revised 26 January 2015

Accepted (Publication) 16 February 2015 (28 February 2015
@ @ This is an Open Access article distributed under pted ( ) ry ( v )
@ the terms of the Creative Commons Attribution
LA Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial i
use, distribution, and reproduction in any medium, provided the Tel: +82-2-300-0421
original work is properly cited. E-mail: artistic@kau.ac.kr

*Corresponding Author; Myeong-jin Lee

Copyright (©) 2015 The Korea Navigation Institute 66 www.koni.or.kr pISSN: 1226-9026 elSSN: 2288-842X



.M 2
AFE1E Y (10T; internet of things) Al/do] ZelsPHA] A%,
HEA 2 A58} 7S EAlgE ~nkE vt L tHfo] ~7}
FAE Lol AX|E] 5L QUT) ARFE BT Q. TiHfo] A A
|15 &9 4 #4811, tulo]~59 A8 AAlE T8
AE A, SEH9-E AFE 7] 35 AE A 55
1.
O 2 AFERIEIYI A AR 3N, AF3]bd, Al w,
T8 FEASE g FETHIE ~utE vt
Adojof Al WAE = lE G Ul o HIEES A
F8 T JET A U R 555 & 4 lojoF i) 1
g} 2nfE vt Q tulo] & 7|9 A gigE9] 121 Al

|

S
o>

ox H
m

13

ot
e

>
o2
s
xS

e
=
K

o
e
o
ol ag=2=
il

=
Ky
[>

7|Wko w FAbstal, gk Fxdo] E7Fs gk stoll AXE TFs A
o] =} wehA T Ao ZHE qUXE - = e
olyA] su|=H 7]5o] etk

Xk S A 2k o] 7hs gk 2nkE vt Q. tulo]
29 Add s 9% AY-HESE-9S  (P-RD;
power-rate-distortion) 22! A1} 0|5 7]Hko 2 BT Q. F )|
< Alofsh= 50l FHEHATH[2]-[4]. Hew vl Q. F-5.3}
oA AlAHF A5 (computational scalability) 71552 A4
o&kai2],[3], el w2 <=, A H|E, DVFS (dynamic
voltage frequency scaling) 7|WF AH|HES EAFgoZH
P-R-D9] ¥AIZ T3} Kim [4]S H2649] F-35.31 o]
T8} st=glo] ;e M AlEH o) dS 7Nke R §-53)
Alg= 2§l o2 P-R-D A E E&33IT) ey 7)E AT
S22 Bl 37 9] g2]le] Al EAshE vl dE et
A arefsfof g7] wioll, 22 wiEle] F3do] 7hs gk Mutd
7ol A H.264 519 €] P-R-D ¥H7] "ol vk 5-ak3ich B
3k H.264 9] £]9] A9 Ht| Q. dlo]i} o1 #] gjH] ~H
7|9k} 2|45 7Fe-gh HT] @ tjute] 9] o #] Aol Ly st
A] gF3ket,

AREQIE YL SHA ol A HT] @ & ele w7 o] Aol o
- A7 o]F EA7F Fdshs 54 2] wlieol, A
BAE YY) Q. B%7] (DVC; distributed video coding)S 2=PHE
H|t] 2. tjuto] o) ALatE = ATEo] A=A [1], [51,
[6]. Chien [1]>DVCZ 49 B3 7|4 H.264 F91S o4~
2| yhlol| A Hlalskar, 35 AHEQIE Yl $goll A A e
H|t] e 790 & DVCO A& T35t Lee [6]F A= <1
Ul 3H7 9] w7 o] A A1 vt 2. ol thal thedst sl Eell
gk DVCe] Bxgn A A& Aljbetar, F-53 g0
A3} 7Fs g BT 1eu DVCE A e R okl A
Aol EAHA, 713 Al e 343 H-57] 9 HE7] Aol
o] vj=w A do] F g slA 83} A+ D a8t

67

gHdg 2lgh A0lE Blo| 2 Cluto| 22| o X Mo =Y

| Energy = L owr-pow et
; Cptimizer Video Codec
CPU I [
Salar Panel i +
| Memoty ‘
I
v v
Image N etwr otk
Sensor Controller
l Syatem Board
Charging 4
Circuit v
B attery

a8 1. ASQIEY e g fI8 K& JHsE ADE H|K|2
Clajo|A 7=

Fig. 1. Architecture of a perpetual smart video device in
loT environments.
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