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s0rT&3HKhj"3sFsDgNNL.AVrB=9kL.Qi@$`G"k#3l

Khj"hjJXJq;/+,D=KJk@1GJ/"fVN<IKhk3sFsD-cC

7erB=9k3HG3sFsDNDB-,~e7"MCHo</xQz(N~edL.K

*1k~z~VN;LJI,|T5lk#CCNKX9k&fO^@pCJ,NbN,?/"

"<-F/AcN_Ji:"Wj1<7gsKD$Fb5^6^J&f,J5lF$kH3

mG"k#7+7J,i"Wj1<7gsKX9k&fN?/O"9YFN3sFsDrH

)H_J7"DLN3sFsDh@r0sH7F*j"9Hj<`G<?JI~VOsKh

j8.5lkl"N3sFsDrh@9kj!O[HsI!$5lF$J$#

\spGOCCN;QrQ$F9Hj<`G<?r8.&[.9k79F`N_W*hS

BurT&#9Hj<`G<?NAwK*$FEWHJkis@`"/;9-d;C7gs

N@p-rB=7DD"3sFsDs!N<IXN)fb^a?7<`l9JM<_s0

"<-F/AcH=lr)f9k3sFsD;sHjC/MCHo</Khj"CKW;q

;N37$H_~_!oK*$Fb@p-Nb$3sFsD[.!=rB=9k3Hr\8

H9k#sF79F`NB=D=-KD$F!Z9k?a"H_~_!oWiCHU)<`

rQ$?5~;s5MCHo</K*$F79F`rBu7"0n!ZrL8F79F`N

-z-rN'9k#

gJQl

3sFsD;sHjC/MCHo</ (CCN)"9Hj<`G<?"k<F#s0"q;/+"

;s5MCHo</
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1 O8aK

#+i 40/[I0KB87?$s?<MCHG"k,"viO!oNsV`ndU!$

k>wJI,g?kQSG"j"P]N<I,{NG"kL.,[HsIG"C?#3N?

a"=_Gb-/Q$ilF$k IP (Internet Protocol)GO"L.hOL.N<IN1L

RG"k IP"Il9rXj7FL.rT&h&K_W5lF$k#7+7J,i"$s?<

MCH,Rq4NK-/aZ7"CKWorld Wide WebNaZH48!w?5<A(s8

sNPlKhCF$s?<MCHNxQAVOpsd5<S9Nh@,gHJCF-?#$

s?<MCHxQTO48!w?5<A(s8srxQ7Fh@7?$3sFsDr]}7

F$kL.N<Ir!w7"=NkLK^^lkL.N<IrXj7FL.9k3HG\*

N3sFsDrjK~lk#3Nh&K=_GO"(sIf<6NX4OL.jjGOJ/

3sFsD+HXH\T7F$k#7+7"3Nh&KxQAV,Q=7?=_K*$Fb

M3H7F IP,L.WmH3kH7FQ$ilF*j"L.Nsz(-d3sFsDNJ

3-N]JIK*$FxQAVH_WXKN*%Khkdj,88F$k#

3Nh&Jdjrrh9k?a"IPKeok4/77$MCHo</"<-F/AcH

7F3sFsD;sHjC/MCHo</ (Content Centric Networking: CCN)""k$

Ops;sHjC/MCHo</ (Information Centric Nerworking: ICN),m\5lF$

k#CCNO3l^G$#N PURSUIT [1]"SAIL [2]"COMET [3]dFqN DONA [4]"

NDN [5]"CCNx [6]"MobilityFirst [7]JI5^6^JWm8'/HKhCF&f,Jai

lF$k#\spGO"3N&ANDN/CCNxKe=5lk3sFsD;sHjC/MCH

o</rP]H9k#CCNK*1kL.GO3sFsDNu.&+iL.r+O7"J<

NgxG3sFsDNh@rT&#3NH-N5,r^ 1K(9#

1. G<?Nu.&OWa9k3sFsD>rXj7? InterestQ1CHrMCHo</

Kw.9k#

2. InterestQ1CHGXj5l?3sFsDr}DN<IO3sFsDr DataQ1CH

KJ<7FV.9k#

3. DataQ1CHrV.9k]KfQk<?,3sFsDr-cC7e9k#

4. LNf<6+i0sH183sFsDKP9k InterestQ1CH,w.5lk#

5. P~9k3sFsDr-cC7e7F$kk<?,~z7F3sFsDrV.9k#

3Nh&KCCNGOV3sFsDWrL.gNH7"3sFsDN>0rP))fK>

\Q$k3HG3sFsDgN?NL.rB=9k#5iK3sFsDrgNH7?L.A

VrHk?aMCHo</k<?Khk3sFsDN-cC7e,D=KJj"f<6NW
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^ 1: CCNK*1kL.jg

aKMCHo</k<?,~z9k3HGMCHo</xQz(N~ed~z~VN;LJ

I,+~^lk#

3Nh&JL.rB=9k?a"CCNK*1kk<?O Pending Interest Table (PIT)"

Forwarding Information Base (FIB)"Content Store (CS)N 3DNP)5wF<Vk,=

.5lF$k#PITO InterestQ1CH,w.5lF-?$s?U'<9 (L.]<H)r

]}9k?aNF<VkG"k#PITO InterestQ1CHKP~9kDataQ1CH,k<

?^GVw5lkH-"5iK3sFsDWa5KDataQ1CHr>w9k?aK2H5

lk#FIBOw.5lF-? InterestQ1CHKP7"\*N3sFsDr]}9kN<I

XN>whrI}9kF<VkG"k#FIBO IPMCHo</K*1kP)=H1MN=

$G"k,"IPK*1kP)=GO!w-<, IPWlU#C/9G"kNKP7 FIBGO

!w-<,3sFsD> ("k$O=Nlt)HJk@,[Jk#FIBN(sHjO IPH1

MK3sFsD>8s,Tol"8s5l?>0KP9kWlU#C/9^CAs0rT&

3HKhCF InterestQ1CHNw.hrhjG-k#CSOAw5lF-?3sFsDr

v:k<?Kl~*K-cC7e7F*/?aNNhG"k#CSK-cC7e5lF$k3

sFsDKP9k Interest,"C?lg"CSbN3sFsDr DataH7FV.9k3H

G\*N<I^G~#9k0KfVN<IG3sFsDrV93H,D=HJj"~z~V

N;LdMCHo</.(Nc:,|T5lk#CSNNhO-BG"k?a"-cC7e

9k3sFsDOk<?4HK_j5lk-cC7s0]j7K>CFhj5lk#

5iKCCNGOk<?Khk Interest8sH^kA-c9Hr5]<H7F$k#Interest
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8sHO""kk<?K1l3sFsDrWa9k InterestQ1CH,#tN$s?U'<

9+i~e7?lg=l>lNQ1CH~e$s?U'<9r PITKP?7"GiK~e

7? InterestQ1CHN_!Nk<?Xw.9k}0G"k#^ 2K(9H*j"k<?K

*$F#tN$s?U'<9 (face1"face2)K~e7? InterestO"=N&Al}N_,!

N<IKAw5lk#3lKP7k<?Khk^kA-c9HHO"DataQ1CHru.

7?H-KP~7? PIT(sHjKP?5lF$k4FN$s?U'<9KP7FQ1C

Hr#=7Fw.9k}0G"k#

^ 2: Interest8sNc

CCNKX9k&fO?/,pCJ,G"j"CCNNL."<-F/AcN_Ji:"CCN

Khk"Wj1<7gsKX9k&fb9sKJailF$k#CK"1Jk3sFsDN

h@+i/85;"CCNNx@r-zKhQ9k"Wj1<7gsKP9k|T,b^C

F$k#9GK"$s?<MCHEC [8]dSG*9Hj<_s0 [9, 10]JIN"Wj1<

7gsBud""Wj1<7gsrz(h/xQ9k?aNMCHo</"<-F/Ac

[11]JIN&f,TolF$k#7+7J,i"3liN"Wj1<7gs&fN?/O9

YFN3sFsDrH)7?1H3sFsDH7F=NWa&Aw,TolF$kK9.

J$#9Hj<`G<?Nh&K~VOsKhCF8.5lkl"N3sFsD}l*K

7&?aKO"1JkH)3sFsDNh@@1GO"3sFsDrh@9k?aN)f

psd"~VpsJINXj*hS=Nhj7$KD$FM!5lF*i:"T=,G"k

7



HM(k#8% [8]GO Voice over IP (VoIP)N;C7gsI}7<1s9r CCNKhC

FB=9kj!,sF5lF$k#7+7J,i"3N}!O VoIPK*1k SIP (Session

Initiation Protocol)N70Jjs07<1s9r1K CCNN Interest=-KV97?@1

G"j"CCNK*1k)fC-rM87?bNGOJ$#^?8% [9, 10]JIGO9Hj<

`G<?KX9kD@,TolF$k,"k<?K*$FH+Nh},,WG"k""k$

OFN<IN\YJ0n,jA5lF$J$JIN]j,"j"9Hj<`G<?r}l*

K7&?aNbGk=,=,GJ$#

l}CCNN-OJ"Wj1<7gsMCHo</H7F"IoT (Internet of Things)"M2M

(Machine-to-Machine)""k$OHEMCHo</JI,s2ilk#3liNMCHo<

/GO"FN<IOW;q;,37$H_~_!oG"k3Hb=,K[j5l"L.N$

sFj8's9rB=9k?aK9YFNN<IKiYNb$h}raak3HOFWGO

J$#JeNXJ+i"H_~_!oJI+i=.5lkMCHo</K*1k CCNNB

=KX9k!$,J5lF$k [12, 13],"33Gb3sFsDOH)JbNH7FM(i

lF*j"9Hj<`G<?N7$KD$FO\YK!$5lF$J$#

\spGO"CCNK*$F9Hj<`G<?r}l*K7&?aN"<-F/Ac"*

hSWG;QKX9k!$rT$"9Hj<`G<?[.79F`N_W*hSBurT

&#^:"9Hj<`G<?N}l*JbGkrsF7"=lrCCNeGB=9k?aN

M<_s0"<-F/Ac"*hSFN<IN0nKD$FM!9k#5iK"0n7<1

s9KD$F\YK_W9k#3N]"9Hj<`G<?Nh@K*$FEWHJkis@

`"/;9-d;C7gsN@p-r CCNK*$FINh&K7&+r!$9k#

JeNsF79F`NB=D=-r!Z9k?a"H_~_!oG=.5lk;s5MC

Ho</K*$FsF79F`rBu7"0n!ZKhCF=N-z-rN'9k#
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2 X"&f

\OGOCCN;QrQ$?"Wj1<7gsKX9k&fH"q;)sN"kGP$9

K*1k CCNNB=KX9k&fKD$FRYk#

2.1 CCN;QrQ$?"Wj1<7gsKX9k&f

CCN;QrQ$?"Wj1<7gsO=_h/K&f5lF*j"c(PCCNxCon [14]

GO"CCNxrQ$?f<91<9d"Wj1<7gsJI,sF5lF$k#9Hj<`

G<?NlDG"k;<LCKD$FO"8% [8]K*$F VoIP (Voice over IP) N CCN

KhkB=j!,sF5lF$k#

^?8% [9]GO"CCNKhkSG**hS;<9Hj<_s0"Wj1<7gsrB

=9k?aN NDNVideo,sF5lF*j"WmH3k*hSG<?7<1s9,sF5

lF$k#[9]GO"f<6NWaK~8??MJ9Hj<_s0aG#"rs!9k?a"

^ 3G(5lk",X?N>0uVrsF7F$k#

NDNVideoGN>0=$O"3sFsD+Hr,H9kZ=$G=.5lF*j"3s

FsDO#tN0-r}D5V3sFsDN8gH7F==5lF$k#^?"3sFsD

NaG#"o`JSCHl<H"3<GC/";0asHyK,RN<IK*$FjA5l

F*j"f<6Oj>9kJAN3sFsDKX9kpsr InterestQ1CHN3sFsD

>H7FXj9k3HG"is@`"/;9d0*JJA40,D=J9Hj<_s079

F`,B=D=G"k#

5iKG<?Nis@`"/;9rB=9k?aN InterestQ1CHN=.HL.7<

1s9KD$FsF5lF$k#33GO"$sGC/9KP9k InterestWaNQ1CH

K 3DNWGNIC,sF5lF$k#lD\O"ChildSelectorH$&0-G"j"3N

0-rRIGHTMOSTK_j9kH$sGC/9N>0uVN&AGeNWGrWa9k3

Hr(9#sD\O"ExcludeH$&0-G"j"3N0-KXj7?|VNG<?OWa

7F$J$H$&3Hr(9#0D\O"AnswerOriginKindH$&0-G"j"3NMr

NONEK_j9k3HGm<+kNk<?K-cC7e5lF$k3sFsDr5k7F*

j8JkN3sFsDrd$go;kH$&bNG"k#3lir_j7? InterestQ1C

HNcr= 1K(9#

= 1G(9Q1CH,w.5l?lg"00:00:05:01J_NG<?r|-GbG7N$s

GC/9rMCHo</KWa7"3sFsDH7F 00:00:05:00NG<?,V.5lF/k

3Hr|T7F$k#7+7J,iB]KOFfQk<?,Vw9k-cC7e3sFsDO

Wapsr~?9,|T7?G<?GOJ$D=-,"k#c(PfQk<?, 00:00:04:00
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^ 3: NDNVideoGsF7F$k>0uV

= 1: NDNVideoGH%5l? InterestQ1CHU)<^CH

Name: ../index

AnswerOriginKind: NONE

ChildSelector: RIGHTMOST

Exclude: 00:00:05:01

ANY
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NG<?r]}7F$?lg"3NG<?OWapsr~?9?af<6KVw5lF7^

&#f<6,57/3sFsDru.9k?aKO9Hj<_s0G<?KD$FQ1CH

1LNu7rD.7"u>7J$3sFsDG<?r Exclude GXj9k,W,"k#C

(F"= 5N0-rFk<?GB=9k?aKO"9Hj<_s0?aNh}r9YFN

k<?KP7FIC9k,W,"j"J,*J\T,G-J$H$&dj,"k#

2.2 q;)sN"kGP$9eK*1kCCNNB=KX9k&f

9GKRY?H*j"CCNOCK IoTdM2M"HEMCHo</yG-QG"kH|

T5lF$k?a"CCNrCKW;q;N)s,77$GP$9eGB=9k?aN}!

KD$F&f,JailF$k [10, 12, 13]#

8% [10]GO AndroidHS<veGSG*9Hj<_s0rT&]N3sFsDN7$

KD$F/7(lF$k#7+79Hj<`G<?N7$KX7FO"9Hj<`4HK;

0asHdJAKX9ka?G<?rQU9k3H"3sFsD>O!w(s8s+a?

G<?KhCF5wG-k3HNsDKD$FN_RYilF$kxYK1^CF*j"\

YJ_W,J5lF$J$#

8% [12]GOH_~_79F`~1 OSG"kContikiKCCNL.b8e<kr}g7"

7_el<7gsHB!KhkB3rTCF$k#7_el<7gsKhkB3GOMCH

o</,OrQ=5;?lgK*$F"1lN3sFsDKP7F Interestrw.7?lg

K~z,@ilk^GNYd~Vr>A7F$k#B!KhkB3GO"-cC7er-z

=7?lgH5z=7?lgK*$F3sFsDu.K++kYd~VNQ=KD$F4:

7F$k#

8% [13]GOMCHo</fNN<IrW;q;N)s"j"J7G,`7",X?N

MCHo</=$Khj"HrT&}0,sF5lF$k#qN*KOq;N)s,77$

MCHo</GP$9O"W;q;N)sNJ$N<IG=.5lk3"MCHo</fN

9<Qk<?KP7F InterestWarw.9k3HG"Interestru.7?9<Qk<?,

~aF InterestWarP9H$&~lR=$N Interest-Datar9rsF7F$k#MCH

o</GP$9+iw.9k InterestKO3sFsD+HGOJ/9<Qk<?,s!7F

$k5<S9N>0rXj9k#3Nh&Kq;N/J$N<IO9<Qk<?rWm-7

H7FxQ9k3HG"N<I,h}G-J$?9/rMCHo</eGh}9k3H,G

-k#h}5l?G<?OGiKw.7? InterestKP9kV.H7F Interestw.N<I

Gu.5lk#

11



3 CCN;QrQ$?9Hj<`G<?[.79F`N_W

\OGOCCN;QrQ$F9Hj<`G<?r[.9k5^6^J"Wj1<7gsK

,QG-klL=7?79F`N_WrT&#O8aK"9Hj<`G<?NjAH=Nb

Gk=KD$FT$"!K=NbGkrCCNGB=9k?aN,WJDLWGKD$F!

$9k#qN*KO"9Hj<`G<?N3sFsD=.*hS>0=$"3sFsDNW

a}!KD$FD@9k#

3.1 9Hj<`G<?NjA

\spK*$F9Hj<`G<?HO"1l=<9J3sFsD[.5K+i~VOsK

hCF8.5lkl"N3sFsD7<1s9G"kHjA9k#33G"3sFsD[.

5G"k=<9O*}*K1lG"klg@1GJ/"@}*J>[*KJ=<9rjA9

k3HG#tN*}q;,BA*J=<9HJklgb"k#

9Hj<`G<?Ne=cH7FO"SG*d;<JINlL*J9Hj<_s0G<

?"j|*KbK?js05lk;s5+iNQ,G<?JI,s2ilk#

9Hj<`G<?NL.GO"^:3sFsDK^`G<?N1Lrjak,W,"k#

c(P0hG<?r3sFsD=9klgrM(kH"0hG<?4NrlDN3sFsD

H7F7&}!d">wD=JGg;0asH5$:G,d7F3sFsDK9k}!"~

VVVG,d7F3sFsDK9k}!JI,s2ilk#G<?N1LKhCF Interest/

DataQ1CHNr9QYd-cC7exQz(JIN-=,Q=9k?a""Wj1<7g

sdMCHo</NC-KhCFhj9k,W,"k#

!K9Hj<`G<?rXj9k?aNM<_s0"<-F/AcKD$F!$9k,W

,"k#CCNGO3sFsDKU1k>0N,'OjA5lF*i:"3sFsDN/T

T,+3K>0rU1k3H,G-k#=N?a""Wj1<7gsdf<6KHCFDQ

-Nb$3sFsD>rU1k3HOEWJ]jG"k#

5iK9Hj<`G<?NL.K*$F-QHJk"$UN~oNG<?+iu.r+O

G-kis@`"/;9-d"G<?u.TNWaK~8F0*K0hNSCHl<Hd;

<N5sWjs0l<HJIG<?NJAKX9kQ9,G-k=OJI,s2ilk#i

s@`"/;9-,B=G-lP"u.TKHCF,WJG<?@1h@9k3H,D=K

JjxX-,~e9k#^?"G<?NJAKX9kQ9rT&=O,B=5lF$lP"

MCHo</NUTdu.T&N?i+N}3Khj3sFsDNG<?JAr<2kJI

NWaKP~9k3H,D=KJk#J<NFaGO"eRN-ArB=9k?aK CCN

K*$F!$9Y-`\H7F"9Hj<`G<?N3sFsD=.*hS>0=$"wu

.7<1s9KD$F\YKRYk#
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^ 4: 9Hj<`G<?[.79F`N5W
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3.2 9Hj<`G<?N3sFsD=.

3sFsDK^`G<?N1LO$/D+s2ilk,"\spGO9Hj<`G<?,

}DU#*JhZjK>CFG<?r3sFsDK,d9k}!rsF9k#33G$&U

#*JhZjH$&NO"c(P0hG<?JiUl<`1L";<G<?Ji5sWk

1L";s5Nm0U!$kGOG<?,8.5lk1L~VJI"1HGU#r}DG<

?H7Fh@D=JG.NG<?5$:rs!9k?aK,WHJk~VVVrX9#0h

G<?NlgK*1k3sFsDn.cr^ 5K(9#

^ 5: 0h[.K*1k9Hj<`G<?H3sFsD

3Nh&J,drT&3HNx@H7F"is@`"/;9-d0*JG<?/*jF#

Q9NB=,FWKJkH$&3H,s2ilk#3sFsD4HKlUJ>0U1rT&

3H,G-k?a"=N3sFsDK^^lF$kG<?,9Hj<`G<?N&AINL

VU1K"kN+H$&psr3sFsD>K?G9k3H,FWG"k#=lKC("1

89Hj<`G<?+i/*jF#rQ(?#tN3sFsDrn.7F*/3HG"/*

jF#Q9Wa,Tol?]KOWa9k3sFsDrQ99k@1G18LV+iQ95

l?/*jF#GG<?rh@9k3H,D=G"k#3sFsD4NrlDN3sFsD

H7F7&lgdG<?5$:G,d7F3sFsD=7?lgGb1MN-ANB=OD

=G"k,"3sFsDrQ1CH=9k]K,d5lk;0asH1LH9Hj<`G<

?bNLVHNVGQ9,,WHJCF7^&#
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3.3 9Hj<`G<?N>0=$

CCNGO>0Khkk<F#s0,D=G"k?a">0=$NhjO"Wj1<7g

sN\A*J-Arhak3HHJk#3sFsD>,L?9rdH7FO"k<F#s0

psG"kH$&>K=N3sFsD,}Dpsr*NK(7F$k3H,>^lk#9H

j<`G<?NL.rB=9k?aN3sFsDHa?G<?KP9kM<_s0,'H7

F= 2G(9=$rsF7"=l>lNWGKD$FJ<KM!rT&#

= 2: 9Hj<`G<?N>0=$

Content type naming

Content /〈routing prefix〉/〈data name〉/〈version〉/〈quality〉/〈sequence no〉

Metadata /〈routing prefix〉/〈data name〉/metadata

WlU#C/9 (routing prefix)

WlU#C/9OCCNK*1kk<F#s0rz(=9k?aKQ$k>0G"k#CCN

K*1kk<F#s0psO IPGTolF$kNH1MK8sD=GJ1lP"FIBNz

/*J}gr^)9k3H,G-J$#CK"CCNNlgvBe5)BK>0r8.9k

3H,D=G"k?a"3sFsD>,8sD=G"k=$K9k3HO"CCNk<?K

*1kP)=Nz/r^(keGbEWG"k#3sFsD>N8srM(klg"3sF

sD,[V5lkLVKM89k>0r3sFsD>Nh,KV/N,>^7$HM(i

lk#

9Hj<`G<?>*hSP<8gs (data name, version)

9Hj<`G<?>O9Hj<`G<?rlUKjak?aK9Hj<`G<?[.T,

U1k>0G"k#/J/Hb1lWlU#C/9bGOlU-raailk3H+i">

0uVr3~9k,Wb"kHM(ilk#

^?"3sFsDN97dV-9(rT&lgK5N3sFsDHhL9k?aKP<

8gspsr^~9k#3NpsO3sFsD,8.5l?|~rY<9H7?>0K9k

3HG5N3sFsDNP<8gspsHN%grr1k#
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G<?JA (quality)

G<?JAO9Hj<`G<?NF8&|5rT&]K,WJG<?JANpsr==9

k>0G"k#3Nt,G==9kWGH7FO"U!$kNA0G"C?j0hG<?G

"lPSCHl<Hdr|YJI";<G<?G"lP5sWjs0l<HJI,s2il

k#3sFsD[.TO=a=l>lNJAG8.7?G<?+i3sFsDrn.7"[

.D=JuVK7F*/#u.TO+H,Wa9k_jr InterestN>0GXj7F3sF

sDrWa9k3HG"u>NG<?JAG3sFsDru.9k3H,G-k#

7<1s9Vf (sequence no)

7<1s9VfOu.9k3sFsDK^^lkG<?Ngxr=9psG"k#3Nt

,Ol"NVfrY<9H7F>U1ilF*j"!Kh@9Y-3sFsDN>0,=,

G-kAKJCF$J1lPJiJ$#l"NVfH7FQ$kbNO+3G"j"1cK

G<?N;0asHVfG"C?j"0hG"lPUl<`Vf";<G"lP5sWjs

0Vf"G<?,y7$~VVVG8.5lkbNG"lP8.~orQ$Fbh$#

a?G<? (metadata)

L.rOak]"3sFsD>N&AL._jJ_Nt,KX7F-zJ>0H$&NO

u.TKHCF$NNbNG"k#INh&J>0KP9kWa,-zG"kN+Nk?a

K"a?G<?NhQ,-zG"kHM(k#[.T,s!9k`w,G-F$kL._j

dG<?N8_9k~oNOOJIr=93sFsDra?G<?H7FQU7"k<F#

s0WlU#C/9H3sFsDK^^lkG<?NbFr=9>0N>eK “metadata”

JIN=ajA7F*$?-<o<Ir31k3HGu.TKHCF{NN>0N_Ga?

G<?XN"/;9,D=HJk#

3.4 3sFsDNWa}!

$UN|VK*$F9Hj<`G<?ru.7h&H7?lg"1cJ}!H7F!N

sD,M(ilk#lDO"9Hj<`G<?Nu.+OH*;N]K=l>l InterestQ

1CHrw.7"[.TO*;Q1CH,~e9k^G!9H3sFsDrw.731kH

$&}!G"k#b&lDO"9Hj<`G<?+in.7?3sFsD=l>lKP7F

InterestQ1CHrw.9kH$&}!G"k#0TN}!GO InterestQ1CHr 2sw

.9k@1Gh$NGMCHo</NShras9k3H,G-k#7+7"Q1CH;:
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~NFwh},#(KJk3Hd"CCNN_W6}H7FRYilF$k “[CWVNU

m<Pis9r409k?aKlDN InterestQ1CHKOlDN DataQ1CH,P~9

k” [5]H$&6}KhoJ$3H,g@G"k#eTN}!GO InterestQ1CHNw.s

tO}(F7^&,"Q1CH;:~NFwKO:v9k InterestQ1CHrFw9k@1

GI/"Um<Pis9N40bTolF$k#5iK3N}!GO9Hj<`G<?N"

klt,N9JCW7gCHrh@9k]KCLJ0nr,WH7J$#=N?a\spG

OeTN}!rNQ9k3HH9k#

9Hj<`G<?r$UN|VKo?CFh@9klgN0n7<1s9^r^ 6K(

9#^:"h@7?$3sFsD>rXj7? InterestQ1CHrw.9k#(^f 1©) !K

InterestGXj5l?3sFsDr}D!oO"P~9k3sFsDrV.9k#(^f 2©)

Wa7?3sFsDru.7?NA"31F!NG<?rh@9klgKO3sFsDN

P<8gsrlDhKJa? InterestQ1CHrw.9k#(^f 3©) 9Hj<`G<?Nh

@r*;9k^GNV3N InterestQ1CHH3sFsDNr9r+jV9#

^ 6: Xj7?|VNG<?KP9kWa~N7<1s9^
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4 5~;s5MCHo</K*1kCCNrQ$?9Hj<`G<

?AwNBu

4.1 5~;s5MCHo</5W

\spGBu9k5~;s5MCHo</N5Wr^ 7K(9#Bu9k5~;s5MC

Ho</ON<IH;s5"G<?}8Q<vKhCF=.5lk#;s5H7FO9H

j<`G<?r/85;kbNH7F+airQ$"#F7?G|r;s7s0psH7

F7&3HH9k#N<IO;s5rhjU1?;s7s0N<IHQ1CHNk<F#s

0rT&k<F#s0N<INso`K,1ilk#;s7s0N<IOhjU1il?+

ai+i@ilkG|+io~3sFsDr8.7"3sFsDN[.TH7F0n9k#

k<F#s0N<IO InterestQ1CHdDataQ1CHNk<F#s0rT&#G<?}

8Q<vO;s7s0N<I+iN;s5psr}89kbNG"j"9Hj<`G<?N

u.TH7F0n9k#

^ 7: Bu9k5~;s5MCHo</N5W

#sNBuGON<IH7FH_~_!oWiCHU)<`rQ$?D-K*$F9H

j<`G<?N[.,T(kN+N'9k3H,\*N?a";s5,h@7?G<?r_

Q7F*/9Hl<8OBu;:"G<?}8Q<v+i;s5,}87F$kG7NG<
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?rh@9k3HN_T&#

4.2 HQ!o

\spGON<IH7FH_~_!oWiCHU)<`G"k Atmark-techno R=N

Armadillo-420 rHQ7?#Armadillo-420 N0Qr^ 8K(9#Armadillo-420 O/mC

/, 400MHzNCPUrk\7"64MBNLPDDR SDRAMH 16MBNUiC7eabjr

w(?.?N CPU\<IG"k#Linux2.6,$s9H<k5lF*j"!7j"k]<H

d LAN]<H"USB~O<R"microSD9mCH"GPIOJIN~PO!=r-7F$k#

3lK Armadillo-WLANb8e<krhjU1k3HKhj IEEE 802.11b/g/n,JKh

k5~ LANL.,D=HJk#Armadillo-420NO<I&'"EMKD$F= 3K(9#

= 3: Armadillo-420NO<I&'"EM

Wm;C5 Freescale i.MX257

CPU3" ARM926EJ-S

CPU3"/mC/ 400MHz

P9/mC/ 133MHz

RAM 64MB (LPDDR SDRAM)

UiC7eabj 16MB (NOR?)

5~ LAN IEEE 802.11b/g/nP~ (Gg 72.2Mbps)

USB USB2.0×2 (High Speed×1, Full Speed×1)

ArmadilloKhjU1k+aiKOBaffaloR=NUSB\3Web+airQ$"mjpg streamer

H$&=UH&'"KhCF+ai+iNG|rh@9k#+air\37? Armadillor

^ 9K(9#mjpg streamerGO HTTPP3GH+>w}0rQ$?SG*9Hj<_s

0rT&!=,"k[+"Motion JPEGA0N0hK,WJ JPEGA0Nh|Ul<`r

8.9k3H,G-k#

^?"CCNNBuKO PARCG+/5l? CCNxWmH3k [15]rQ$?#CCNxW

mH3kO IPMCHo</eK CCNL.rT&*<Pl$MCHo</r=[9kAG

Bu5lF$k#=N?a"*}MCHo</eK$UNH]m8=.G CCNMCHo<

/r=[G-kh&KJCF$k#
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^ 8: Armadillo-420N0Q

^ 9: +air\37? Armadillo-420N0Q
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4.3 5~;s5MCHo</NBu}!

;s7s0N<IGOmjpg streamerr0n5;\35l?+ai+iNG|r jpgA0

Nh|Ul<`H7Fh@7"Ul<`4HK3sFsD=rT&#=N]3sFsDKU

1k>0N=.r= 4K(9#= 4NFWGO 3.3aG_W7?3sFsDNM<_s0,

'HP~7F$k#

= 4: 3sFsD>N=.

Content type naming

Content /〈routing prefix〉/〈location name〉/〈sensor type〉/〈version〉/

〈data format〉/〈frame number〉

Metadata (format) /〈routing prefix〉/〈location name〉/〈sensor type〉/metadata

Metadata (frame) /〈routing prefix〉/〈location name〉/〈sensor type〉/〈version〉/

〈data format〉/metadata

WlU#C/9 (routing prefix*hS location name)

routing prefixH location nameO3.3aGsF7?WlU#C/9HP~7F$k#routing

prefixKO ccnx:/osaka-u.ac.jpH$&GjN>0rQ$?#locationKO;s7s0N<I

r_V9kljN>0r^~7"3N>0KhCFh|Ul<`,#F5l?LVr==7

F$k#

9Hj<`G<?> (sensor type)

sensor typeO 3.3aGsF7?9Hj<`G<?>HP~7F$k#G<?NbFr=

9>0H7FG<?rh@7F$k;s5No`"#sO+airQ$F$kNG camera

H$&>0rQ$?#

P<8gs (version)

versionO 3.3aGsF7?P<8gsH=N^^P~7F$k#3lO;s5G<?N

P<8gspsr=9bNG"j";s7s0r+O7?|~,^~5lk#;s7s0r

TCF$kVO1lP<8gsN77$3sFsDr8.7F$kH*(k3H,G-";

s7s0rfG"F+7?H-K7,P<8gsN3sFsDr8.+O7?HM(k#
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G<?JA (data format)

data format, 3.3aGsF7?G<?JAHP~7F$k#3Nt,G3sFsDK^^

lkh|G<?NU)<^CHr==7F$k#mjpg streamerGOr|YHUl<`l<

HrXj7F jpgh|r8.G-??a"3Nt,GOr|Y"Ul<`l<H"G<?A

0N 3Dr==7?#H_~_!o ArmadillorN<IH7F$k?a#sNBuGOr|

Y,QSIF (176×144)"Ul<`l<H, 1 [frame/sec]"G<?A0O jpgN3sFsD 1

o`N_r8.9k#

7<1s9Vf (frame number)

GeK frame number, 3.3aGsF7?7<1s9VfHP~7F$k#3Nt,GO

h|G<?NUl<`Vfr 9eN"V0tKhCF==7"FUl<`Ngxr=7F

$k#

a?G<? (metadata)

Bu7?5~;s5MCHo</K*$F#sO;s5r[V7?LVH;s5o`KD

$FO{NNbNG"kH7F*j"P<8gspsJ_N3sFsD>KD$FO$NG

"kH7F$k#=N?a04J3sFsD>r=.G-kh&K9k?a 2o`Na?

G<?rQU7?#lDO3sFsDNG7P<8gsHG<?NU)<^CHrh@9k

?aNa?G<?G"k#=7Fb&lDO3sFsDNG7Ul<`Vfrh@9k?a

Na?G<?G"k##sNBuGOG<?NU)<^CH, 1o`7+J$?alDNa

?G<?G3liNps4Fr^ak3H,D=G"k,"B]KOU)<^CH4HKG

7NUl<`Vf,[Jk?aa?G<?r 2o`K,d7?#
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5 B3MCHo</N0n!Z

\OGO 4OGBu7?5~;s5MCHo</,,ZK0n9k3HrN'9k?a"

+aiG#F7?G|r$/D+N7Jj*K>CFh@9kB3rTC?#J<KB3N

5W"D-"}!"kLKD$F(9#

5.1 0nB3N5W

\B3O"_W7?79F`rQ$?"Wj1<7gs,H_~_!oNh&Jq;)s

Ng-JGP$9eK*$F,ZK0n9k3Hr(9?aKB\9k#\B3GO#tf

N ArmadilloH PCr5~G\37"=NeG CCNxN*<Pl$MCHo</r=[9

k#2fNArmadilloKO+air\37"=l>l#F7?G|+i3sFsDr8.9

k#l}NN+ai,#F7F$kG|rWa7",ZJG|G<?,V.5lF/k3H

rN'9k3HKhCF"G7Ul<`N3sFsD>r5wD=G"kH$&is@`"

/;9-NN'rT&#!K"b&l}N+ai,#F7F$kG|rWa7"V.5lF

/kG|G<?,7<`l9KZjX(ilk3HrN'9k3HG"0*J3sFsDN

/*jF#Q9=ONN'rT&#

5.2 0nB3ND-

0nB3O^ 10Nh&JD-GTC?#gegX gX!psJX&fJ Ao 6,NA610

&f<bH-<KArmadillor 3f[V7"3fNArmadilloHG<?}8Q<vN=l>

lr"I[C/b<IG5~\37?#3fNArmadilloN&A 2fK+air\37F;

s7s0N<IH7"DjN 1fO;s7s0N<IHG<?}8Q<vNVr\39k

k<F#s0N<IH7?#2fN;s7s0N<IG8.9k3sFsD>O=l>l=

5Nh&Kja?#= 5N3sFsD>Khj+ai+i8.9kG<?O JPGA0Gr

|YOQSIF (176×144)"Ul<`l<HO 1 [frame/sec]HXj7F$k#^?"3sFs

DNP<8gspsOG<?N[.r+O7?|~rQ$F==7F$k#CCNxN*<P

l$MCHo</O^ 10K(9H]m8KJkh&KFjs/r_j7?#

= 5: 8.7?3sFsD>

Sensor location Content name

A6F ccnx:/osaka-u.ac.jp/A6F/camera/〈version no.〉/jpg/QSIF/1/〈frame number〉

A610 ccnx:/osaka-u.ac.jp/A610/camera/〈version no.〉/jpg/QSIF/1/〈frame number〉
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^ 10: 0nB3D-

5.3 0nB3N}!

\aGOB3N\YJjgr(9#OaKG<?[.&N`wrT&#^:+air\37

?FArmadilloK*$F"3sFsDNP<8gsps"G<?A0"r|Y"Ul<`l<H

r(7?a?G<?r8.7"“ccnx:/osaka-u.ac.jp/〈location name〉/camera/metadata”H

$&>0N3sFsDrn.9k#!K#FG<?NFUl<`KP7F= 5K(7?3sF

sD>rQ$F3sFsDrn.9k#3NH-G7Ul<`Vfr(7?a?G<?r8.

7"“ccnx:/osaka-u.ac.jp/〈location name〉/camera/〈version no.〉/jpg/QSIF/1/metadata”

H$&>0N3sFsDrn.9k#JeNjgrT&3HGG<?[.&N`w,0;

9k#

!K"Ao 6,-<K_V7?+aiG#F7?G|G<?Nu.rT&#^:"8.

7F$k3sFsDNP<8gspsdXjD=JG<?A0JINpsrh@9k?a

K “ccnx:/osaka-u.ac.jp/A6F/camera/metadata” H$&>0N3sFsDrWa9k#@

il?ps+i3sFsD>r=.7"=_NG7Ul<`Vfrh@9k?aK “ccnx:/

osaka-u.ac.jp/A6F/camera/〈version no.〉/jpg/QSIF/1/metadata”H$&>0N3sFsD

rWa9k#@il?Ul<`VfrQ$F3sFsDNWarT&3HKhj=_NG|

Ul<`rh@9k#G|Ul<`Nh@,0;9k?SKUl<`Vfr 1D:DJaF
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!NUl<`N3sFsDrWa9k3HKhj"=_+ai,#F7F$kG|,h@G

-F$k3HrN'9k#3liNjgKhj"G7Ul<`N3sFsD>,5wD=G

"jis@`"/;9-,B=5lF$k3H,N'G-k##sBu7?5~;s5MC

Ho</GO9Hl<8rQU7F$J$?aanNG<?ru.9k3HOG-J$,"

9Hl<8rBu7?lgO"P<8gspsK^^lk[.+O|~"Ul<`l<H"

G7Ul<`VfN 3DNpsrQ$k3HG$UN~oK8.5l?Ul<`r5w9k

3H,D=G"k#

!K"3l^GN`nK31F A610&f<bK_V7?+aiG#F7?G|G<?N

u.rT&#Ao 6,-<K_V7?+ai+iG|G<?rh@7?lgH1MN`nr

T&3HKhj"u.5lkG<?, A610&f<bNG|KZjXok3HrN'9k#

5.4 0nB3NkL

2fN+aiG@il?=l>lNG|NUl<`r^ 11K(9#ccnx:/osaka-u.ac.jp/

A6F/camera/2014-02-04-14-20-40/jpg/QSIF/1/000000025H$&3sFsD>rWa7?

H3m"Ao 6,-<N+ai+i^ 11(a)Nh&J jpgA0NG|Ul<`,u.5lk

3HrN'G-"7<1s9Vfr}C5;F$/3HG!N~oNUl<`,Q37Fu

.5lk3HrN'7?#

Wa9k3sFsD>rA610&f<bN+aiG#F7F$kG<?G"k ccnx:/osaka-

u.ac.jp/A610/camera/2014-02-04-14-21-28/jpg/QSIF/1/000000040KQ97?H3m"!

Nu.Ul<`+i^ 11(b)Nh&Kh[IHO[Jk+aiG#F5l? jpgA0NG|

Ul<`,u.5lk3HrN'7?#

(a) Ao 6,-<N+ai+i@il?Ul<` (b) A610&f<bN+ai+i@il?Ul<`

^ 11: B3G@il?G|Ul<`
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3liNkL+i"\spG_W7?79F`r,Q7?"Wj1<7gsGOG7U

l<`r5w7F"/;99k=Or}A"Wa9k3sFsD>rQ=5;k@1Gu.

9k9Hj<`r0*KQ=5;k3H,D=G"k3H,,+C?#

B3f"8.5lkG|NUl<`l<H, 0.25 [frame/sec]xYN.Y7+PF$J$

H$&=],/87?#>wKXokh}K++k~Vr4Y?H3m"CCNxN=UH

&'"k<?,T&>wh},\HkMC/HJCF$k3H,,+C?#=N?a"3N

=]Oc.JH_~_!orQ$?3HKhkFAG"kHM(ilk#
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6 *ojK

\spGOCCN;QrQ$?"Wj1<7gsK,QD=J9Hj<`G<?[.79

F`N_WrTC?#_WK*$FO9Hj<`G<?KP9kis@`"/;9-d9H

j<`G<?NJArh@fK0*KQ=5;k=OrB=9k?aNlL*J79F`

"<-F/AcKD$FD@rTC?#=7F_W7?79F`KpE$F5~;s5MC

Ho</rBu7";s5H7F\37?+ai+i0hNFUl<`,"37Fh@G-

k3Hr(7?#5iK"Wa3sFsD>N_Q99k3HG0*Kh@Ul<`rQ9

9k3H,D=G"k3Hr(7?#

#eN]jH7FO"5~;s5MCHo</K*1kG<?_QQ9Hl<8NBud

,ONHgrTC?D-K*1kL.=ON>Ad#tNG<?}8<v,8_9klgN
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