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A Development of Tele-Presence system using 5G [3]
Electronics and Optics Application Development Section Kenji TAN, Daizo SASAKI, Ryo ITO, Adiljan AYATA
Advanced Processing Technology Development Section Masashi OHTAKE
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Abstract

In order to provide remote operation as a solution for lack of manpower, this report presents elemental technologies
that we are engaged in to develop a Tele-Presence system using local 5G. The elemental technologies which are needed
in the proposed system, include radio communication, image transmission and mechanical control. In this report, the
development of a relay system and a natural language recognition system, and experiments on local 5G communications
are presented.

[ Key words: Local 5G, Tele-Presence system, Radio Communication, Image Transmission, NLP]

1. [ILBIT
KHE RN HSHERED 1 SI2hFElmbnidy, JEERE OB T, FlREEm b 1E3Eh%Em k|

FEREE DS E D=—ZARb D, ZNHD=—X|FA~— 777 N —{LIZE > TRIGTED LTV, BES D
COVID-19 O BZELDL L mIGITEEE FTREL T AN RO BND, FIZ, BEIGRA B2 T EE FTREIZ T D
TUVT VBV RV AT b 2 Ity | TRIERFIR] MM B EF iR SRR E D R > CD, £ CTHx 1T,
R AE AN SEBL AT 70 28 A BE(E > AT A (5G) Z W= T L LBV AT AT AEMSER R T 5, T2, B
WE, TSR, =P A2 =T 2—Z(UD D 3 DOWFEBAFEEA T, AL IO ER A OMELIZL D, RN
EDOHEM DO LT AR,

2. HRTDVATAZONT

RFFED B, REIBOBEETERL S DBAEN TEHY AT LOBEREHNC OV THIEIETH2LTh 2,
SIENE SEROBSFRAARZ DTDI\T 2 T ANATER AL, ZOMEEER~MEEL, T 2T AW ATEHRET 5
B EE OBRAEROERT DENENOBEREHT O Z BIRLTZ.

_88_



A EIDBRFENE D RIRA A= %R, FIZE I FI O FEA RS, HE CEG LR LERET 20 AT 4
(BAF8 44 :telRemo) | 77 AT CHREZ L7 {5 0O WUEE - (R 25 36 TOVHIEN 1 A 2552 372 K RE S (B #8 44 :frontCom) | &
— 2% LR BB S 092 AR (BA 644 iedgeCom) 725720 | 7 a7 VA AZIX AT S E R AR, TNE g
BT L THRLRDBANIC OV TIRICHR E T2,

dualCam

multi camera telRemo motor
frontCom  edgeCom

4 ¥

K2 vRATFLADEBEE

Powe
PP‘Y

X1 BHELTDHVAT A

3. BEREIMORR
3—1LAN %5 WAN ~ (kT 27 ADBH %)

AR e S AT e T2 BRI ORI BIE CTH D, T2 T, #kDa—hL 3T —27 (LAN) B
AL B = MR T 2I12H 720, ik —/S~DIRET AT AT — L ORUE T AT L& BIF LT,

TERDLANRRIL, T 2T VAT DS L AN — 0 7 %ARS H— NILEE O — D% 1 DDV R —R~ A
2T ToTn, ZOMERKIL, VTV TERALETHD, Ll KVAT LEMFOEZNETHEER CEHINNTT
DI, BE X2V T4 2R THLERHY, 7 ar T L EHH LT 5, LVORENRAELD, FilziX, EF 2l
T4 &R T DT OIARAR T HIBEM (VPN) Z 0D FEB B ZONDHM, — ke —PIZE T 52— aic
LA,

ZZT, Fubab b UTE, FMEMSE R<EF 27 4R TE DhttpsZ B H L7z, 815 O RIEL, LANIRE L7
0., kT D — BT DI EE B LT, hitps CwebHr— &1 4572012, NGINX (v w7 R) 28
F LTz, @M Pk R 2 F20E 35720107 L — AU —27 L L C, FastAPISUvicom& £ L7=, ZibHa A
DT T by T A B L S LT, B
V&30 BT I R AE L AL T2, 4[] e R o —— b
DY AT AOMBER R TRT, 20V T PSR D enm | MEE
T R F— W TR, S S T T
Fy MaE DO—HEY e — N ZHIE AL T AR
ATV AL—AREME N TELT Lo L
7
3=2T aT NVHATHHL= LT~

AT VAR, FEASELTEGEDEONDLFIETHD, L, ERV AT L2 EH T 856 TOE
DFFFHR A QIR TEL IR A E IR T DN ER DD EE X T, T2 T, ZHRE=LV T AT B
L., ZDIEEFEEREF LY T =T 2P LT,

K4z AT DOELEZ RS, B N2> TODUSBAATZIIAT LA HIR ] Thd, ZO2EDAAZT D% b
I EDUSBHATHBLE LTz, BIEAEREL T, A7 LA EGIE2HE OUSBA AT B A 8RS L2172 %, 4],
FIZ1DDOUSBI AT EG AR T HIZHT-D BT v— A7 F ¥ (PIP) DR AR LTz, HISICFEERICERRLTZ

B3 HRESRT LD

_89_



T 2mrd . AT LVA B HICPIPEZINZ 5728 | SRR LIS G 32 B OBEBIZZERITIZNA TWDEIIZ /A D,
VITRTETIZBNTUL, 2B DAIATHDIRTIR o722 e THRE RN OB M /257208, OSL~ )L Tov o)
NALERE WA LT, AT 2L P LT, IO AT IZZNENOMNLLI-AL v R THEHEEN, HENEH
BRELTE 7L — AL — R DXA 7 TEBEX Y7 T YL TR, TRV 7T A EEH T DA THD, Bl
BRORIHEL T, A7 LA, PIPHIG, 55 = AP, BIRDADSZH R CEDA L F—T = — 2% T, Ti
SOBRITT F7 Y TR T HZLNTE, 4 ODOHBE GRS ELBHERRL TV OILE2T7 FU ¥ TR LT,

X4 HATEBHE K5 HASEBREZPIPTERUETF

3—3T LT TH L (B RS TEQE LG A L7 HE B B %)

AAZINELTTANE, AV =T+ DV Aat o — 0B A EIFRICERS NI RISNDD, ARl ADOF %
IR DHIES ATREE T DA AT o7, ZAUT, F NG FITEBL | SCFALS I SR BRSNS 7555
A HIEE R EL CE— 2N R 2 DEEETH D,

BT T /L 1X0penAltt O whisperz Nz, NG A FE R ~DZE i Irinna (FF) @ japanese-gpt-neox-
3.6b ZJCIZMKT i )i (LoRA: Low Rank Adaptation) CiENNFE L7 KBRS FEET /L (LLM) 2 Wz, B~
Pk LN FERRER D 7= OHEFRIZ . Georgi Gerganov DA —7" Y/ —Z Llama.cppx H\ o, ZNHHEFEE
FEOFBIC W2 AT AN—RY =7 1%, CPUAcore i5 12400 (F5121H:4X) | GPUSIE#EHL . OS7 ubuntu, ALFERE /773
0.04 TOPSHE Y D— i HY72PCThH D, 7235, BN H &S ZDPC% MV "Hugging Faceth:Dpeft T1T o7z,

ANDHIELTIE, [P0, TRWTEIZRE ThHD, FHERBAEI IS B S 3O LC,
LA o< U NICEBT DT L TED, ZOHAMEHWDILT, AOFETHLI AT Mfarz 2L
ISFIREEZRY | HE T E DR REIRAD,

44

s

4. EREFER

SEBAFE LI AT L% Local5G THaEL EBRAIT o7, HATIIK A RN KT KiGF v A T7VA /) _—
2 HE R Z— (AIC) AT, (BR) FKH 47— /LT LE D Local5G [BIFRZFI I L7-, MR E#IZ. NSA (non-Stand
Alone) #ik® IV (28 GHz) 17 & SA (Stand Alone) #RX D sub6 (4.9 GHz) & 2 FifEHY | 4 ChERR L7z,

Local5G 7> 7 FMmbONLEIE, ) 50 m M EL72 (K 6), LT DRI A~ 3 RIS RIE 55258 ) (SS-
RSRP) [%-83 dBm & RAFTHY, /7y MEERFIZA) 200 ms, AL—7 v MIIVEBLD subb TV v 7 - F 7o m
—RIEIZ 30 MB/s fREE AR R L 7= U,

VAT DD FSIEEDKEED =T, frontCom (ZIFA EH /NI L CERAED A EEME IKE T DR a L

Too ZHUTID, telRemo I CHEREINEZE=FTHIL T, FERD S NS BB EDREMZETHZ LT
%o B 7 IXZDIRE A= IS E ENDHE ORI E(LE T 0y NUIzb O THD, RISk 58 & A O

_90_



B % 400 ms T, FEEOAEIZRELIZOIL £ 800 ms Th-o7z,

K IR PE SRl 2 — (AIC 25 32km) DR T telRemo 2 FIE LI A~ —h T 4L 2V A F—F v A
LC, B R A EHIBE OMERBIZ DWW THERR L 7o, A~v— RT3 B~y R NT A AT LA LU TBRICEEAS L,
AT LT AT VA AT G N E RS, BEIRDSBHEL CHfG 1 8 | FEERITHEIEL TV D2 LN R T
X7,

g 1 o BT x

®

()]

C

<

E 05 x

e

(0]

h =

o ;

3 X

4 %

0 05 1
Time [s]
X 6 RELIZVAT L X7 eBOe—FAE

X9 Jz‘/a—iv\wo) telRemo DETRHNE
5. &%

AEAETIE, 56 AW T LT LBV ATV AT AOMFERIFIZ I T, EREEMIOWTHBIL , EBHERIC
WTEED T, FREF—Z ORI, BX 2T 0L THRE|IZTELD, Xy NI —0 7 7V r— a4
T DEENTRNVEIL LR DB THD, ARFIELEBEINIL, A TR FARX—= TR AT ) 2a—rar
ST DR EAREIFE L TR TED, S BIOFERE L . Z<OEREAMDME TET, ZOHIE IR
WARZEIZRBAL ., Bl om LICEBRCEDLDEE R D,

BN

[1] Fex RK=, Fagss, 35, PR B T FATvy, PHE T “a—0)L 5G 0 FEHR -5 K i PRk
BIFEHT — XS E O, 2H07, 2023 FEBREFR RS EAL I EAS K, 2023

_91_



AR IS FHF O BB OMET [3]
MEREMER Bl F AR N —T Sy F5fil

Establishment of Basic Technology for Microstructure Optical Elements [3]

Functional Materials and Device Group Hidenori KASAMATSU

sk

TR PEZE R o 2 —13, A7 T R ABRRE CEHEZEZ RNITHERCT 72012, A RITIEFL AT LD
ARSI BT D SREATUVZNEE TN, T T, AV AT Dl LT DT DOICFEEG L PR
SRR ORMAENTEANT, = B3R B D RGE R & | SRk, HOVNTHTAZE B =D — X~ IR
FHEL T,

ST ROV REH ARG DT v A 2=y MO FEREZR . MTF (Modulation Transfer Function : 257z 2R
0 CRHAIAIREZR S AT LA BRFE LT,
[Fr—U—Rotaxat, Tat MTF]

Abstract

The Akita Prefectural Industrial Technology Center aims to increase the number of companies within the prefecture that can
develop their own brand products. To achieve this, we are looking to offer support in the design and development of optical system
products. Accordingly, we intend to enhance or newly incorporate optical design technologies for assembling optical systems,
evaluation and analysis techniques for optical instruments and components, and manufacturing technologies for advanced optical
elements into our center's technological seeds.

This fiscal year, we have developed a system capable of measuring the optical performance of lens units composed of multiple
lenses, using MTF (Modulation Transfer Function).
[ Keywords: Optical Design, Interferometer, MTF ]
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Abstract

In the manufacturing industry, labor shortages due to the declining birthrate and aging population are becoming more
serious, and productivity improvement has become an issue. In recent years, the use of digital technology by companies
has become more common, and its popularization is especially required in Akita Prefecture. The purpose of this research
is to develop and disseminate productivity-enhancing technologies that utilize IoT, Al, and robot technologies. This year,
we developed an IoT system for equipment monitoring by measuring vibration and electric current, and conducted a
training program for companies. Additionally, we created a simple smart factory demonstration device combining IoT,
Al, and robot technologies to make it easier to visualize their usage.

[ Keywords: 10T, Al robot, sensing, predictive maintenance |
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Development of Metal AM Technology Contributing to

Enhancement of Mold Functionality. [1]
Machining and Materials Processing Group Kengo KUROSAWA, Atsuko TAKITA
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Abstract

Metal additive manufacturing (AM) is increasingly being introduced as a next-generation high-value manufacturing
technology both domestically and internationally. Laser-wire Directed Energy Deposition (DED) metal AM, while
challenging for fabricating intricate shapes, offers high compatibility with conventional technologies, thus promising
improved material efficiency. However, due to its significant heat input, the adoption of this method for mold
manufacturing and repair is limited. Then, in this study, we attempted to create molds including AM materials using
martensitic stainless steel, which is commonly used as mold material for resin injection molding and tried to apply them
to injection molding. As a result, it was confirmed that AM materials exhibit comparable hardness to conventional mold
materials even without heat treatment, thereby confirming their suitability for use in injection molding.

[ Keywords: metal additive manufacturing (metal AM) , laser-wire DED, molds, injection molding ]
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