. K % ik B&

2. B | FEXYE IFW%ER

3. MiEEE FPGAZERALE-TY A E 1a—T 42 T o TOREIZLZRIERRAYNT—OO R T LOWHE

4. HARDOBEM:

BE VIVFRDORINT =IO AT LNEREL TS, REZRMMNOHEON-BELT—2EV5OFEDT
—REUAITENIN. BRABIVEL1—FTUEINDS, LESAD IR (TYD) BITEREHEITTHY . pRE
HEDYIZIRAVELA—Tso T HHBEL KD BIRMEAIERIN TS, TYPDRERFELTIERI—L T+
UROERAATHHY . FRENBORINT ISR TLIRIT AN REOHE AN SLHBEZIRZI TS,
%ZZT.FPGA DOEIBBEEBBEZIALT. V50FRINI—VETvORyNT—OZBMICUIYE R DH 174
FYRT =R T LEREL, ThERBRT H5-D DM loT T/NARDRAFEEITI,

AMETIE AEE, FRLTODBKEFICHIGLIZV AT LEFEELTHRRRETS. KERIED—D2ELT,
BERNASEFRALLFELRTLNSH S, §H. BHERZIEL 100 HEREDERNATHNRESNTLHIKIRIC
BB, 112U, BERAASICIERVIEBEEEEF-E I LE. EEBICBTIHEEROEKICOENY ERL
TLVELY, ZI T 0T [21E FPGA Fy7##AA ., Al SHEDHEEZH-E 5, BEHIIFENIELTLS Al
SHEEITS loT RYMT—H%ERHT 5, KEBIZIX FPGA FYTABEMICERETVEZ BBFE T LA
DIREZFRIET D, FPGA X CPU X GPU L&Y REDTA T A VLA BEREMER L, SEREFTEICIEIR
RIZHRYBEN, BREFDBBRITHEEVSATHEAVIFELTHEL TS, HIEKRIETEZ NIE., FEHhhTL
BV IoT D EERIIERTH D, ot TRMELGRERRYNT ISR TLDOERICEMKT 5.

5. MIEDORE(F&. 8. FHlite . EEENLRMEEITE. A—HXDOR—SFBML TGS, ) :
DZORAVEA—TAVTETYOAVEA—TAU T ENMVE RSV — VBRI AT LOERIZAITT
RD 6 HHOHMRMFAEZET 1=
(1) RYNT—UBEBEY AT L
FPGA [XEIRZBHHICEEFMAONDIC FYITTHD, TD=H. EHOEBEZRMICAELTEE. KR
[CISCCRIEBEBERT 52 ENTRETH S, IHETIX. FPGA FyTDHIZ CPU #EEEH O MO AAA
12 SoC(System on a Chip) &LV IC WRATICAF TESKSITHE>TETLVD, SoC EFIATNIEL, KRR
BN TEF VI IT TEROFERLEN AEEICL S, AAETIE SoC ZAVTHIMIZITIRRYL
D—PET YR IRT—0FYBEZ HEIBERETL. IoT T/NA RZERAFKLT -,
PS5 RAVE1—TAV T ELT.PCl BEISIRY—N—EHEE RV RT7A—224T D INRIE SoC R
—R (PR 8 ZCU104) % loT TINARERITT 4 BDFRYNT—VEBEL, EEFIL 4 ED
SoC R—KFM PC EZNFNEEFTV. EFEET—FOFBEHRLEFITS, PC LDEEH 5 WEEVINIIEE
EERSBLYIEL. & SoC HBEIMICRIREBERLTIED 0T TNARDHATHRYNT—VEERT B,

SoC (System on a Chip)
AV S Rl TyPry bT—7
$HAHCPU (10TT /34 XD )
C.-li -
-t)J%aE
o @
1oTTF /N R ' ‘

1. RTFL-F2-Fuv7T K2 32y FIT—UBBRRATLA

1




(2) BHEEFE R Al BIRR
RARFRAORREBBEE CLOTEREL. EAZA
ZRMT. ZORENIUNT B, AU MUIERY— T+ -
OB TIRARTESLSBT TV r—avtEBFICEAREL
fzo COMEIFRIL, SoC TRAERFLFIFFINI-IGEITBER
MhotlYEH-THERAINS,
(3) BEED Al SHE MK
FPGA [& GPU ®ERICFFEEINT=Y —4 )L TPU(Tensor
Processing Unit) AT, E 3 D Al FY T EHELTER
ENTLVS, Al SHENBE D EREE (64bit/32bit) KWL
{EF5E D (16bit/8bit) T+ THAHEMBALMIZIE>T=
5THD. FPGA (XEIRRFZEMNBHIZITZAIRDYIZEE
BEZLITACLH L SREDERIZETMETHS
N EBETHNISHEEEEZ T DITRIETES 0T T/3MR
D FPGA R—XTRHAREINDSIILNIE, BREGHEE
BEABIHEINEZEIZRY, BEEHKIT TS Al SHEICH K4 hor FMDORTHRERT
SAIRETH D, CNFETICEFHAELTHARISET T
AT TENTWNAOVE 21— 2FHBRIREDO R T —I TRHAT 2EHA N ITHhN TS, LLET AV
TZELTEREINTLD IoT TS ATRFKDKIRESBEDFHENTAEISZENIE. BAERDR
BYRIBEL DEYAU NI DHEZRERFTERYNT—VERIZEYFRLI LD EEARFINS,
HIEFOHEETIEIZE (REREBLTEEFTO)ERHRELEZEBRRETHAILSI T A TRMN(E
FERBEZRLGEMNHE) ITHIGEHRIT TV S, &RIEIE Al FHENT—TELG-THEY, BIRFFHRY
FPGA REF#IToTL\%, BB FEZ (1= 3 FRIELTNELEBH R U EER CEERIL 4 HEEINDIED 1
H)ZEBLTVS, ARRELERELTHY  BERD Al EEEELTIoT TS RIZEET S,
4) TSANRER—EFRHAS LR
SUGIWED LA A= (—H "Hf\”q <
FNA5) (%, FEMIZIE 100 ERTIZ40
BNTWHEMTTHEIN, XERFP
HENTD—DRLEEELIZEFE.BY
FRDEAITES>TETL S, HEOE 5 L HLES A AT
RIIEEEILTHAIN . KAXTITE
BAMEITIKEFETHLICEBL. T3ANREZEMEL T SFHERER (N\—FHx7) TEHEZH#HT S
UG IWEGRNAA—DU TV RT LERFEL =,
(5) IoT TINARZEBENHANT DRI AT L
AT —UHBRIBONTIYT ., o
FLIOBBKRIELBAL TS, RDERE ‘
o7 xoka—seEt etz o &
AL REEBEINTIEHSRTRT ) i
Hb, BEEXVILIITLARILTITDNI
TOBA, HE BTN, R S
BRRRELT.BALTNARATELEED .6 2099740 H—TY2k
B TR TED S REER Lz, KRS 2

3. ABIEEERFEER

4 192.168.11.1:8080

Circle Count

By B AE 1

.,

HIBEDRERST—42

HIDEIAYY

voovoREBES




T TNAARADEF OV AT LIOVIARLHERTLERNHDIEERHL. YOV YT =TI

Ay DIER) LB FITTHEZ T ol EHDIVE 11— A TBENTELMA TRIIL-ERE. A%
AL =,

(6) HhEHHERYID—2
TIANVREOBRNIDIE, O—HLTRETNIEIMENEREITIRICESHVANLTLTHD

BIZIE, FELPZBAREZRTFYEWVMEE . ERIASEDLBEBSENITEMITERTESHN, FRELS

TWVELADBEBRETHLIIVRIZEA>TLEICLIEERTH S, €T A—DILGRYNT—ITERZE
HAl T HMEMHEE DRYET =D AT LEIREEL . IRIELT=,

TR

?J. LEDE 5
ERT /AN —4

RV ENRE 2

k AN REA T @v—ﬁ AEERER $ AT -/
(J

ToEAFRAV b RFYHKREFEREK

1 dhEERE Ry FO—D VR T LA




6. HIROMBLIER. SHROFE:
NETOREBRIZOVTHRIBEEMNOIZ>TEEHL. SEDFEEIZDOVNTHEED S,

(1) RYNT—UBBREY AT L
TRTOEFRFEMICONT, FKICHILIZECATH D, BERFIL4ED SocCR—FMPC EETNENIE
EETWIFIRRYET—9) PC EDEIEN 5 WREIERUINIBEREIZ 4 BD loT DHFTIVTRYLT—H
EHEMTHILEHERLTIVS, SoC ZAN MO ERRLELTHX[IEHREKL -,

(2) BHFER Al B3
BHFERAD Al BMEROR RUVREITHYILz, AX—FI+2 EDFRDPYEYLHEZEL TS,

(3) BHEBFD Al ST E[E 3R
BIREZ T T3 EFDILSITH A a TR OREIFRDBY T TRTAIBETHD, LWVThD
FLRBFEORREZENERERICHYIL, BERUVEBBEERLTVS, TNETNDOEEKMNLE2/
IWETHRER IORRIZSZBLLTHITESETIENV CREBETNEZEVTH S, EDI5D—DIFEHX
[71ELTERKRLTLNS,
2020 FEDeep Learning (Backpropagation)] 2021 #E[Reinforcement Learning]
2022 ZETDeep Q-Network : DQN |

{(-DERBLI RorT—BHRY R T LB S ABIRO EARICHET SR EEHH TS, 307
HBISH I DL BT RIC Lo THEADLT AR F L, CRRIATET LT,

(4) TANRER—BERNAS
HREW LIEFAT. 2 D IwX[41B]N1EE SN . EFFRE[6]1TILBest Poster Award 122 E[4]9 574
E N MICEVWEHEZZ -, FRICENTE. 2 o110 BENRH o=, RO HRRIFERX
ERPTHA,

(6) IoT T/RA RZEEHEHA T DRI AT L
EFRHRBEFREEVIMITARIYNTI =DV INIITHRETI T4 BB DOBZIN OhETA
o070ty 0a7 EEMOFHEICE IEKBAIRIN I LEBLE-RERAGGEHESN. 2019 FEDIE
FHREME 1ZRE[BILT=, 5I1EHEN T, 2 fmDHX[BIBIMEEHIN., | HOEKRZHERRBIEIT o=,

(6) HEMER TS EA—T 1V T Ry T—0
EREZBOEIDOERICENT. EFEREEFESBEVIAIITARVNI—IVYIIIITHERT
[5G/MEC [Z&AEANIFHRDRHENTN T ONASHLEHERFYLATLDREIEELERERETV.RE
NEMNBEHES, 2020 FEDI AT —IL R TLRRE 1R E[2]LT=,

SEMT 1 MDMXHERK. 6 HOERZHERER. 2 HOFFHBZTV. 4 HOREZTEL=(Z DI LSI
THAAVTANDREN 6 hdH D) CNODHARRRITHFEL—HITEHL TN HEHAREDA LR
UREELIZLDECHEN S BHBL TV D, SHIC. BRIBHDmMIX RV REER P ORI T, ARENESE
ELDAELIZEELTVHETH D,




1. EBROIMEE

1 2P AT R fiE -

T TNARIZEDHBRRIED BN BB ERIET— DI DN SR MARLANIVIZETEL-FIEZAZRL
THEY. SEROMEERERFA TSI LTERLAABRERTIOLHAFEINDS, HIZ L RED ALFEETT T
IVENRBT B GPUY—N—IZEET B TITONLDON— B TH S, 2FY. V57 FDEFEIIEMTS—AT
Hd. TDEMEIVCRAIO (LMLBAANEEFRLGV) BT/ IIITEBHOELIEATENE, FEERE(H
HIL)BREBERAGTELTEDLET THY . TL—VRIL—ELYFHIZEDEEZ TNV,

7.2 = HIE{E -

FYRT—OFEFMIZ (B YIYB X BV AT AIENS 7149 EQ KIFBHERIZEDEAY . HEr7ZEE
FE<. BEERICHTHM /M REVLD LTINS, £, G 0T TNAAANER T HIETIHRFE
MLTWSEARAKEZORRELTHEET 5, I5IT, BREAHMEINI=RINT =V R TLIETIA NV RELR
SITL. RETILLGHRICAEMT HDEEZ TS,

13 HRAR:

AR (RE) ]

[0] S. Fujimori, M. Shotoku, I. Hoshi, T. Nishitsuji, N. Hoshikawa, S. Shiraki, A. Shiraki, T. Shimobaba, T. Ito,
“Network reconstruction system using FPGA and application to disaster countermeasures” (in preparation)

[0] L Hoshi, T. Shimobaba, T. Kakue, T. Ito, “Real-time single—pixel imaging using a system on a chip
field—programmable gate array,” Scientific Reports (submitted)

(1] FlmA, KEEH, BLE BRER, FEBEER “YOUIL—LREERO-OOARR—IARYFD
RE" BEFRHBEBEEFRMGE B, FHABRX (2022.4)

[2] T. Imamura, M. Baba, N. Hoshikawa, H. Nakayama, T. Ito, A. Shiraki, “A New Algorithm for Displaying Images
With High Resolution Using a Directional Volumetric Display With Threads and a Projector,” IEEE Access 10,
15288-15297 (2022.2)

[8] FllmA, aHEE, BKER, FHEEE “BHLFIIFDTEY 2 RKBESTICLDA T/ R OHAITR
ff7,” BFFHRBIEFRMIEE B, Vol.J104-B, 761-771 (2021.10)

OIl4] 1L Hoshi, T. Shimobaba, T. Kakue, T. Ito, “Optimized Binary Patterns by Gradient Descent for Ghost
Imaging,” IEEE Access 9, 97320-97326 (2021.7)

[5] N. Hoshikawa, R. Namiki, K. Hirata, A. Shiraki, T. Ito, “Extraction of Computer-Inherent Characteristics Based
on Time Drift and CPU Core Temperature,” IEEE Access 8, 207134-207140 (2020.11)

[6] M. Baba, T. Imamura, N. Hoshikawa, H. Nakayama, T. Ito, A. Shiraki, “Development of a multilingual digital
signage system using a directional volumetric display and language identification,” OSA Continuum 3,
3187-3196 (2020.11)

[7] 2%, XF¥, BAKE, HPXE, TREERE ALK GEHEE “JALUb=a—3SLRubT—0%
W28 - HmIBR D FPGA RERUVEFHA,” EFHFHBEFRMIEE D, J103-D, 808-816 (2020.11)
[8] L. Hoshi, T. Shimobaba, T. Kakue, T. Ito, “Single—pixel imaging using a recurrent neural network combined with

convolutional layers,” Optics Express 28, 34069-34078 (2020.10)

[9] ILAEX, BHAEZ, PLshE, THRIFMA% AILR FHEER “System on a Chip ZRALV/NELE

RO E R EMORR,” L—Y—H%, 48, 555-559 (2020.10)




[10] FHIEA, MRES RIRE BKRER, THIGHK% FHEE “Y— I:“Z?ETIﬂg}EE"/Z%AO)?‘é%
EXDTITAT =0T F AL EF ) T4EMEE,” EFRRMEEFRMNE B, Vol.J103-B,
180-183 (2020.4)

[11] T. Nishitsuji, Y. Hosono, T. Kakue, T. Shimobaba, T. Ito, T. Asaka, “Compression scheme of electro—
holography based on the vector quantization of point light sources,” Optics Express 27, 11594-11607 (2019.4)

EfRsEHRR]

[1] M. Abe, N. Hoshikawa, H. Nakayama, T. Ito, A. Shiraki, “Development of a Multi-Projection System for
High—Resolution Directional Volumetric Display,” 28th International Display Workshops (IDW' 21), Proc.
522-525 (Online, 2021.12)

[2] T. Imamura, N. Hoshikawa, H. Nakayama, T. Ito, A. Shiraki, “A New Method for Higher Resolution of
Directional Volumetric Displays,” 13th International Conference on 3D Systems and Applications (3DSA 2021),
Proc. 94-95, Online (2021.11)

[3] 1. Hoshi, T. Shimobaba, T. Kakue, T. Ito, “Implementation of Dedicated Circuit for Scaled Binary Ghost
Imaging,” OSA Imaging and Applied Optics Congress 2021, Online (2021.7)

[4] I. Hoshi, T. Shimobaba, T. Kakue, T. Ito, “Image Quality Enhancement of Ghost Imaging by Using Gradient
Descent,” 27th International Display Workshops (IDW’ 20), Proc. 847-849, Online (2020.12)

[5] N. Hoshikawa, T. Shimobaba, T. Ito, “Trait Extraction Method for Digital Equipment Using Clock Drifts Based
on Comparison of Criterion Server,” IEEE 2nd International Conference on Computer Communication and the
Internet (ICCCI 2020), Proc. 190-194, Online (2020.6)

[6] I. Hoshi, T. Shimobaba, T. Kakue, T. Ito, “Investigation of Single—Pixel Imaging using Recurrent Neural
Network,” 11th International Conference on 3D Systems and Applications (3DSA 2019), Sapporo (2019.11)

[7] K. Komatsubara, N. Hoshikawa, T. Nishitsuji, T. Shimobaba, T. Ito, “Proposal of the Implementation of a
Camera—Type Wide—Area Surveillance System that Suppresses the Flow of Irrelevant Private Data,” 2019
Taiwan and Japan Conference on Circuits and Systems (TJCAS 2019), Proc. 4C—-10, Nikko (2019.8)

T4%EF )
[1] TEGRE#% BERAE FERER ‘1A U9 AEBLUVAMA—DUGEE” 4558 2020-182157 (2020.10)
Ol2] FEEE TEIGARZ Z8biH “HAS” $%EE 2019-230927 (2019.12)

By

[1] HREME, :FJIIr'UK AEEH, HIRE BAER, FHRER EFFHREEFERBEVIIIT1ub
J—0J7b I THESR (2021)

[2] rybT— ’J*/ZTAEE%E FhlEm A, MRIRESR, BALR FREE EFHEREEFRRBEVIAIT
A RYNT =D RT LIRS (2020 FE)

[3] EFAREME, E#;’EE, FllEmA, TEHESERE FHREE EFRHBEEFE BEVYAIT1 *ob
D=0V I I THER (2019)

[4] Best Poster Award, 1. Hoshi, T. Shimobaba, T. Kakue, T. Ito, 11th International Conference on 3D Systems
and Applications (3DSA2019) (2019)

(BE)ILSITHAV AV TRAMORE FEOERAR: REEFITRTHEZOEEXRERE)

[1] 28, W. Anzai, Y. Ishii, T. Suzuki, “Implementation of inference circuit using multi-layer CNN for Rubik’ s
Cube solver” (2022.3)

[2] #4125, K. Arakaki, M. Takehana, T. Maruyama, “Design and Implementation of Puyo Puyo Learning/Inference
Circuit by DQN Using The 4-Layer Neural Network” (2022.3)

[3] 12, S. Watanabe, T. Mizoguchi, Y. Inoue, “Implementation of a Tetris learning circuit using DQN” (2021.3)

[4] #4128, H. Shiomi, T. Hara, D. Yasuki, “Design and implementation of inference/learning circuit using the
three—layer neural network for the best move estimation in Backgammon” (2021.3)

[5] &8, S. 0i, S. Kikukawa, K. Tojo, M. Homma, “Implementation of Fashion—-MNIST Image Classification Circuit
Using Convolutional Neural Network” (2020.3)

[6] #1{2M%, R. Furukawa, S. Sugimoto, T. Suzuki, R. Miura, “Design and Implementation of the Circuit to Judge
the Result of Go using CNN” (2020.03)




