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Abstract With the growing population of older adults and people with dementia in Japan, the research and
development of camera-based in-home support services have been actively pursued. However, conventional services
utilizing webcams face installation constraints due to physical wiring. Furthermore, because each service typically
requires its own dedicated camera, sharing video resources and managing devices across multiple applications re-
mains difficult. To address these issues, this study develops a cross-service multi-camera system composed of network
cameras, edge devices, and a video relay server. By pre-configuring the edge device as a dedicated access point for
the cameras and as a VPN client, we achieve a zero-configuration deployment, allowing the system to operate simply
by physically placing the devices in the user’s home. Concurrently, the video relay server aggregates the incoming
streams and redistributes them via multiple protocols, enabling various services to share a single camera’s video
feed. The results of our operation verification confirmed that video transmission and viewing can be successfully
executed without requiring any local network configuration by the home user.
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KOOI AT OBEFREATE20ATH 5.

T, ABDXY NI —=TIRATHZYITNALAADT I+
ARA ¥ MITHERIL, WIEEOBGEFHS — =% fEH L&
IR MG E T IO L OMETE 22 MR LTz, KIS, b
X BB OAREHRT 272D, #itdT 27 X 788
1A, 28, 38, 48223 E, L THEEIT- 72
BEETIEZ, Ty ITFAL RIS REELE, 1059
M, TvIFNgZRLeHD CPU R, 2 XEVE, BL
Uy M7=k | DERTHERL, ZoFEEEEIL
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72 2w FU—ZHEICOWTIE, IATHOLIT Yy ITFNAL R
ADASHR L UTER LAN 4 > & —7 2 —Z (wlan0) O
ZERE, ToITNALZAPLRENS Y b7 —ZlIANDIER
REEWIHY LTHM LAN £ Y &2 —7 =2 —2 (eth0) DXEER
W=,

5.3 BAFER

MEEDFER, RENTL—X—FEDOLEHE, K— b, @&
EIP 7 FLVARE, DX TERET Yy IT AL 2D T A
VEERITS el WBRORE L BFEHRADATY AT 4
PREIREE 22 Z e 2R L. £/, 48Dy bV =2
ARXZDVFTHUIONWTD, FEEFEOMGZ HFEEOWURHHE
H—N—A5E L, HLS, WebRTC, ElEHEDWFHIZEWT
LTSV LMETE R I BER L. MERO 7T vy
% X 3 1I2RT.

v @ LabCamera Viewer x o+ + Gemini (=3 - o x

C @ 127.001:5501/simple_camera_viewerhtm! % O | @ BeBLTsH®s i

Server IP Camera D Protocol
192.168.200.213 TAPO00S v HLS v B

URL: hitp://192.168.200.213:8888/Tapo00S/index.m3u8

B 3: FHEOWMGERERE L7277 v FHH

i, HATEBBIT DTy VT4 ZAROREREREFE
2T, K2 &D, AXTEBOBEIMIEY, CPU FHE
BLURy b —ZWEBEEM L2, — /4T, 4 AEREFICE
WTHIyIFNA ZLED CPU #HHEIZ 18.35% 2k ¥ %
D, ZEXETVED 432.1MB TH o7, T/, FEBEEFR
34 BEEREET D 2.505Mbps TH D, AEBRSEMHTIIFKEM
Fv BT =210 2 ARNIE Mbps FREIRINE 72, Zhb
DFERP S, AEBTHWE 4 BF TOMKTIX, Raspberry
Pi 3 Model B ZfH Wy I 7L Rk D, HBADOX Y
N — 2 h X TG R FERRCHRATRE T H B Z L BHEFR L 7-.

6. & =

BENGEDRIR D &, FHHMRIEAD L v ¥ 74 2%
322 TRHREBIICH Y MU — 7 OEMNIREERREE — U0 2
Z%TkyXTA#ﬁﬁﬁé CEMERLLE. oz ek, B

BEDN R 2 S E HE IS LT H 52 UDHREHEAD
%%% RET B TEANBER Y R T AR R T X B AN
ERLTWVWS,

72, IRATERR 1,5 48T THNSB5E50HE

RS, EHEI X TERICBWTH Ty VTN, RDH

FHIEM RPN E 2 2 e 2B L. 4 GEEKICB T
3Ty VFNA ZRIKDY CPU #H%1X 18.35%, FiZex
XEVIF432.1MB TH H, CPU BX U X TV OiEHIIHER X
ot ZhUE, Ty ITFANARETIEAIXTHHMEL
FMUREEHT Y a— FEFIHLTE D, BYSULIEEfHE (K
MEENTWVWELEDTHZEILNS. Liho>T, AE
BREMFICBWTIE, Raspberry Pi 3 Model B @ X 5 7/NlGH
BHTH-oTH, PR DA4BBREDORY b= X T
B FERIcHhfkcE 3 BB LR sz

Iy N7 =7 OWTIE, B X T EROBIMItEY, A
RIPHI Y ITNA AND AN THHBB LUV v DTN AH
BREND v b7 — 7 fHINOAEREEFES ML 2. —)
T, 4 BN OISR ERIEIZ 2.505Mbps TH b, A%
BRI FIER A v b7 — 21230 3 ARIEE Mbps FEEEIC
INE o7z ZOEEZ, E#EY—Ee2ABEH X SAEINT 2
LRTZDOTERL, TYITALZABAIRXTHZD 1 RO
BA TV — LRGP — N —~GEE L, I ——fITHEHK
R CHEE T 2 ROBEMEE RL TV 3.

X5, BRHRREY — N =B A TR R R 5 2
T, BUHORRZY—LANHEDH X WG EFHATE
3 RIBHRE S Jo (KB MGEE N 75— R
WebRTC 2FIHTE, 77 vdEHMEZERT 2551 HLS

ZFATE%. £/, GORRS @ X 5 IZ—EMRDEIRD A%
MHEY T 59— AT, #IEE API2FHT 22T, %
P — U AUTHYRE R ) — 2 ZEHNE T 20BN R RS,
DX 5T, WRDOEAS - ik - IEEZHEAE Y LTS
52T, Y—ELRITLDHIX T HEFEREITIOD, Y- 2D
BSIG UWUSF DRI R 2 e B 5N 5.

222U, ARGECB) 2HREEHIEETDHY, WEED 1 HHHH
WK rXEs. 20%D, @mEARNPIEFEMRIC X 2R EINE
BTHEDPE I PITONTIE, 5%, HHREZMES REFHEFHIC
X DRFRES 2D D 5.

6.1 SHBOFE

T, EHOFIRMICH T 2HEND B, KO RT LTI,
—EREIEE LRI Hh X T 28N - KT 358, Tv
TNA RANOMUGEERE L LT T 20EH D, KENTOD
THEFEE LW, = N—flFZ R Y — A5 F I X b0k
ENRBETIIRTE 23—, TvITNA 2N EEFED
Hepl-0, B X7OEBRHEICX 2Ty D0 BEEEKHE
DBMBESHROBETD 5.

B, kX2 VT o CHETAHELDH D, Ty VTSR
Y —AN—RDEEIX VPN I DB T 328, BUIR
DMUGHRED — N — 13525 - FF 103 2 3R 2 i 2 T
B, AYAT AFEBEEOWREE NS T I ANy — 2T

BIEMREWS 720, A MU —LADEZZWHT 2 E0EF - FATD
BADPRETH 5.
B0, MEEHMEOIEFTETH 3. AETIE, IXT4E6F

TOERMEIFICBET 2Ty VTN ZEAFE Xy bV — 74
Bl Ly, RIERROZEN, MGEIE, 5 Al Lko
AR 7 IR OVERE, B X OGPk — N —flo B fIz oW

-204 -



R 2: IXTERIT DIy IFNAL AR DFIE

AXTEB CPU MR (% Z2&XEV [MB] A [Mbps] AHiGEEHIR [Mbps)
1 8.65 497.9 0.629 0.790
2 13.18 476.6 1.031 1.324
3 14.86 451.1 1.406 1.815
4 18.35 432.1 1.953 2.505
TETCFHETE TRV, S58I1F, RIFHEEGIFREIRO 2 ZH iE, PHRES, ‘Yol LIS EIET S EREIREE

bY — Wi S u AEEHOEE, BEE e bar It o
ME, 5 R T EREINR O — N — B % E BRI FTHE 3 2 2
HH 5.

SHOELY LT, A A5 L% HWT GORRS Z0D
B—bR%ERXy bT—2HXFHEEE, B - Ik
BZH X HHAOMBEEBEOY — A ETHRIET 2 2 2 FE
LTW3.

7. ¥F t &

ARFFETIE, I A 2L EERHE LB - ADE
MAICHEIT T, YR LICEBRZ X I EFHT LI LI
RS 2 MEE RIS 27200, —L BRI~ LFH R 5
VAT AEHFE L. BRI, Ty FARL BT IR
RA Y F, DHCPH—N—, ¥— bV A 2 LTHEXE3
ZETHRESRY VI —PEEBEDT Yy D3y VT — T BREEEL
(A1), VPN & SRT T & b FREM D & A ERIL AR AR I
BEEEL (A2), BRFHHS —N—I1CX B3R MY — L DHEH -
JabanrZ - 2Fy I ay MERIC X D ERY - 2N
DGR ZTTRE Y L7z (A3). BMERGEEOMR, KEMTO
Ty MU= IRERFEE—YATS 2, RELEHFERAD
ATHRA TWBEERFREY —N—5EL, 77U SHE
TEBZILRMER L. T, IXTEBE1RADPLA4BET
ZXBAMAEICED, 4 BERERTIZ Yy VTS 2D
T CPU HHRIX 18.35%, FHAMEBEEHIEIE 2.505Mbps
W ¥ ED, KEBREZHTIIERE S X 7 ORIHREDATRET
HHZEMR L. SHOFEL LT, H X 78I - 5
ROTy T4 RAFEDEEML, R MY —2EZEF T
2 FRGFRME DA | R FRF O 22 M o ML GUE AL & & T M RE

FHliOIEFED BT B 3.
BE AR O —EIT JSPS B W E JP25H01167,
JP25K02946, JP25K24389, JP24K02765, JP24K02774

JP23K17006, JP23K28091, JP23K28383 DA 7Bk & 52 1
TITbhTna.
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