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Internet of Things (loT) systems have limited resources for networks and
computations due to the design cost and power/energy consumption constraints. Recently, for such loT
systems, "approximate computing", which is a new computing paradigm, has been attractive to
accelerate applications while accepting some errors. This research has addressed the fundamental
studies on integrate imperfect network transfer and computing. By allowing the received data to
include errors and approximating the applications all over the loT system, low-latency loT systems
designs are enabled.



B X C—19,. F—19—1, Z—19 ({38)

1. WFFEBHAE S M) DY 5

Internet of Things (IoT)/#IAF T AT A TiL CMOS AL DRRFIZEES, T Y r—3 3
VRV O EE L OFE - 72 FE L LC Approximate Computing (AC) EFEFENIELSFZEINT
W5, BFefEE (R ITMIAA Y 7 b T s oN— R U = 7 Ol CEET 72 AC AFFEIZERY
A, WOVl 25 CE 72, BEFEMETIE Ry b= b EONE T —XTIELL, ToT/#lA
AT ANTHIOTACHEAZEATDHZ LEAIRE LTS, Fi, ACEHFRTELHT7 Y
r—2a Tk MoT 2RO EZTACHZEHT 20 FRETIEARNZ EIZER L.

—7J7, ToT ORBENTH D F v b U—27 T, (KBRIERT — X Rk (DWW CUL Rk & 72 HF5E
BTN TS, fFEHFEL LT Time Sensitive Networking (TSN) =2 DetNet,
IEEES02. ICMZENH Y, MFe/mHEdE (Fil) b 26 OWFERIZE D #lA, mWVERE R CE 7.
7272 UBEAERFZRIE, ARRIENE S B HEME O N 2 FifE & LT\ e, Wik, Z oRig4a v 4k LIE
HHOIRTE2HRTHI LT, B EEBIE NSNS Z EICER LT

X NT— 728N A [oT/HiAI Y AT AN, (BT — 2 &RINL Y, HiC
%y NU— 7 RN ORI ARG TH D, T NEMRRT DD, Xy hY—27 EOT
—ZRIEAREMH L, BT — 2 0380 2 G fEEEBE LT 7Y r— a3 VALEE (Tol/
MIART AT DA Ea—T 4 7)) EWVIFT RO MANLETH 5H. AWF5EIE E
WD 25D/ DI TOHEIRENS, [Fv b T—27 & LoT/MiAF T AT A TOEFER R
AC # I IE ToT &IROMEEZ N RN TE D] EVIRARBDOF oK S %25 T, ToT
A TOBEN OB 2 BEICER VL 2 £ T5bDTHD.

2. WHEOBH

UTNH A LEDE Internet of Things (IoT) AT ADEHRIIEBE/LHIERETHS.
FFIZ ToT TR MOHEENOHIKING Ry NT—7Rar Ba—T 470V —ANR
EESNDHT0, Bonizl Y —AEHNTEA 2T A ADSLEE LT — % 284 « AuE -
W32 > — v A B R T T & 2 IRIBIE L EAITIZ B9~ D BF2EI, 2200 - BEZEROMAE 23 .

Approximate Computing (AC) 1%, v MU—Z 8 I iz IoT/MiAB Y AT LA THTDRRD
EHR LB T IR ETEL LTEESRTWS. BEFEEZXY NV —2 b5
FBTATF—FZIFZELWVWEWVWIFHEOT, ava—F 47U YV—2 (REERL2ATY) % AC
AL T\, —F, 1EkR Y NU— 7 TR VT IEfF 5Ol EIC L VR 2 NP 7 — X
KA BHEEIET 223, LB O H R AN CTHEBIEL OB RITHE D BR5 RN T « B K3
R o7 EROMRIE (L O EB D=, v T —7 & ToT/MABR Y AT ADOWEIZE
FEEUIZ AC T FH &2 MET - D EFIT R E 0.

ARFFRITACIRIE ToT > AT LAFEBIZIET, Fv U —27 &z 72 ACFH "AC over Network
(ACON)” DREARBHESIAZ BIE T 5. LR AC LRV, ACON ITZETF —Z A 25T &
ZHRL LT RIKTT 7Y r—a & ACHRT 2 ANk ETHDL EERD

3. WHEDTTIE

ACoN TiFFy PV —7 LDV & —EKMEE THA LT, LHARCHEZ IS LIKEENE
LS5, 77V =y a VORBFEB LRy U — 27 ORI O E NS, T — % KHE
Z B ENIHTE S DIRIEEIE ToT & AT ADFEBUZ AT 7o BT OMEEEIT IR0 fHLA T

 ARAE ToT o A7 NEBICHIT 72 AC &L (F12Y : J§)

FIZEG T — F ik 2RIz, WERMERE GBIE) L7 A4V T« (ExmEBo /) A ARG E)
RL— RA 7T 2B FREORNCER Y AT, BT — Z LBV TIE, B8 275
L CHEBDOTN - LT AT LAEHBEL, BEKD /A XAeBE L THEEIELZ LT, BT
B LI OMETITO DD B OEMES 2 L TH (AC Z@ALTYH) HomBos 47 4%
—TED L YL FIcfgo>Z 2 HIE L. £/, FPGA Z T, B LI-E®T — X {aidkmit
DN—R =TT 7827 L—FEHEIToT-.

F 7z, BT — X REDIEME S AT DT W TEMR EAREBIE L O % E R FHE L, i
TRJERE c LY AT LA T D FIEARE LT,

Z O, FPGA & V7= HENERL > 2 T A DR IRRCEEYR H~D IS 2 i Lz,

RERA Y ZEFA LT T — 2 ks (Y i)

g7 — 2 2 EHBE R ETIRE L, MO2OBRREAERE=FY 7§53V AT LIE
AL, FHIKPZIZICO & LIoBmRIEBIE - v ABREETOIHFELBICHR Y MATZ. 20X 9 78R
BCIE, BEOBBLHETIIT - EERNE LR T 2. ZOREEHET 27 7 n—F



D—o& LT, BWERIE: 1 A AN 72 SRR ER A A RET LTz, R R — X
D E R ﬁ/XTAc%wf,ﬁ@mﬁﬁf%ﬁﬁbtii,7%&®EL%MﬁLb774/
7 ZHIET 5, EigERB IO 0/ Ly VTR EEEARE L. &5, BTk ToEE
BEICBWTCHERY ~OEEMEE &S 5, EEFEICL D —EHFs b XER L.

4. HFFERE

< AEGRIE ToT > A7 AEBUTH T 72 ACFHE (Y« JF)

WEKD ) A ADEBEEB LIZEBT — GV AT A (EfMV AT ABIOMETY AT L)
SRR O Attention HEIEZTEH L CHESET 5 2 & C, FHERUE &KL O % 5
L7 517, A LEEBT —ZBEY AT ARTIZ, BgE A ) — AT 2 2 &

FEIChRNT D NN— R =TT 78T L —H uﬁ%WML’%ﬁLtGWiUﬁ@%ﬁﬁ
BEE RV X —CEITE, RO %2FEIE LT, e R FOSEE TREFAT
H5.

*Shohei Fujimaki, Yoshiaki Inoue, Daisuke Hisano, Kazuki Maruta, Yu Nakayama, and Yuko
Hara—Azumi, “A Self-Attention Network for Deep JSCCM: The Design and FPGA
Implementation,” IEEE Global Communications Conference, pp.6390-6395, 2022.

FZER T — Znh v AT LAOIREBIE L2 HE LD 570, 727 — & ek T8 (AC 6 H )
BRI AT L —DU—2 %, Neural Architecture Search (NAS) Z FWNTHESE L 7=, 7o+
HEREED D LT, H#HEamrgEc Sck/ukaﬂéa%fyié L KB b Z EBITE L L %
FTIELTZ., B, REREVATAIETIZCE BT, ACN (ZHS< ToT 77U r—v 3 UIZIAL
ﬂ?fﬁTﬁE?‘i%;‘”ﬁ{f IZOWTHIRFT L, oz ZEERS#EO Work in Progress TH&E L
7-.

*k Ky EAE, JR #hF-, “Neural Architecture Search 2 2 Split Inference MZhHAL,” 2
199 A3 A7 A L LST OREEHLITIIZER RS, 2022 4.

*Asato Yamazaki, Takayuki Nishio, and Yuko Hara—-Azumi, ”“Skip & Swap Efficient Weight
Spreading for Decentralized Machine Learning with Non—IID Data,” Work—-in—Progress of
Asia Pacific Conference on Robot IoT System Development and Platform (APRIS), pp.91-
92, 2022.

Fz, BFEHUNOT 7Y r—a Vv ~OIRIZONT b Igat 2D 7o ARBFFETI, FPGA X
— A HEREIEORIRERR I L OREEMR 2 52100, BBIE 8RS (BRI O feii itk <ol )
) O M— RA 7 Z2E&AICEHME L, 7 B4 925 - Gl L7c. AFFeK TRESTIE,
73)72/\7)‘ AEIINFTITORMER DT b OO0, HESEOT VA a7 A MNT 3 (L
WCAEL, B LIV AT LOREEZFEGELT-.
*Yusuke TInuma and Yuko Hara—Azumi, “Hardware SAT Solver—-based Area—efficient
Accelerator for Autonomous Driving,” Design Contest, International Conference on Field-
Programmable Technology (ICFPT), pp.1-4, 2022.

ARIERR Y AR LB T — 2 skik (J82Y - Hhil)
T—H DAY PR L CRBLZT 5 (5 FRO—>2 & LT, @ERLE - v AERBEIZ M 7o MR
EBREAEEAIRE Lz, ETFIEICLY, HBE 7y 7 12aBL, BEEEORVT 1 /7%%
MR THEEEHAET D2 LT, DT — X ETEWVWRBELZERTEL LR L.
FEIZOWT, Y Ialb—rvarBIWET -2 EZHWTHDMEZMER L, EES#EOY — 7/
a v ITRELE.
Erina Takeshita, Asahi Sakaguchi, Daisuke Hisano, Yoshiaki Inoue, Kazuki Maruta, Yuko
Hara—Azumi, Yu Nakayama, “Stochastic Image Transmission with CoAP for Extreme
Environments”, IEEE 95th Vehicular Technology Conference (VIC-Spring) Workshop on ICA,
Helsinki, Finland, Jun. 2022.

FEREFEE R AOEGERH T AT LMIRBITDEET — X BHIEO =D, HE ﬂg:ﬁ“?\ﬂ/@
HED D DFEEHERNOHE méﬂéi/bmt WCEHR Lz, = b E—i, EEeEt
VD GHRT S IVEITRAF LR WEIR & LT%UH@T%ét&b BRh7etatE & 7esh. = b bE— &
BEZRET DI LT, MGREMAEE LR Lo E, BT — &2 T 57 — ¥ akik%
BAF L7, v Ialb—Ta ViHiicky, 57— &Eff‘f*ﬁc‘: B ORISR A G2 L, Ah7eN
TA=ER R LT, REERIZOWTIE, mGETHEEL L.

Mutsuki Nakahara, Mai Nishimura, Yoshitaka Ushlku, Takayuki Nishio, Kazuki Maruta, Yu
Nakayama, Daisuke Hisano, “Edge Computing—assisted DNN Image Recognition System with
Progressive Image Retransmission”, IEEE Access, vol. 10, pp. 91253--91262, 2022.



I B, KPEREEEICH T LEBIE - ;=7 —REe W2k 57 e —F L LT,
BRJE R L D IEHFRE R A 55 (DpJSCC) B L. EEEEETsvicki by
a—F LT a—FOBEERF LTIz, (IERDRT v TR 2T o TOFRAL TR EITRRY, &
Bv s e EEER S AR EES S/ B ET 5. B —REAE L Ial—a
ANTEY, FERFGTA L IR L TEWMBRIENR L E ATRE 7 Z & sl L7, RBRIZHONWT,
BESRBIC THRE L.

Yoshiaki Inoue, Daisuke Hisano, Kazuki Murata, Yuko Hara—Azumi, Yu Nakayama, “Deep
Joint Source—Channel Coding and Modulation for Underwater Acoustic Communication”,
TEEE Global Communications Conference (GLOBECOM), Madrid, Spain, 2021, pp. 1-7.



FIT2021 20

2021

Mutsuki Nakahara, Daisuke Hisano, Mai Nishimura, Yoshitaka Ushiku, Kazuki Maruta, Yu Nakayama

Retransmission Edge Computing System Conducting Adaptive Image Compression Based on Image Recognition Accuracy

IEEE 94th Vehicular Technology Conference (VTC-Fall)

2021

Weiran Yuan, Kazuki Maruta, Yu Nakayama, Daisuke Hisano, Kei Sakaguchi

Image Size Reduction by Road-Side Edge Computing for Wireless Relay Transmission and Object Detection

IEEE 19th Annual Consumer Communications & Networking Conference (CCNC)

2021

Yoshiaki Inoue, Daisuke Hisano, Kazuki Murata, Yuko Hara-Azumi, Yu Nakayama

Deep Joint Source-Channel Coding and Modulation for Underwater Acoustic Communication

IEEE Global Communications Conference (GLOBECOM)

2021




AmoebaSAT

VLSI

(VLD)

2022

(Nakayama Yu)

(80802058)

(12605)




