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Study on Classification of EEG during image recall

IRAEED, /N EZ2)
Wataru Nemoto, and Nobuaki Kobayashi
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w.ac.jp)
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In Japan, the birthrate is rapidly declining and the population is rapidly aging. Against this backdrop,a
shortage of caregivers for the elderly is becoming an issue. In addition, some people in need of care who
are physically unable to move themselves also want to live their lives without inconveniencing. BMI(Brain
Machine Interface),which measures neural activity in the brain and operates machines based on the signals
obtained, is attracting attention as a solution to these problems. There are BMIs that use various stimuli
such as P300 and motor imagery. In this study, I focused on BMIs that use image recalling and achieved
high average accuracy of 78.7% in three-class classification.

Key Words : EEG, CNN, brain computer interface.
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Implementation and performance evaluation of deep learning models for
object detection in edge devices for [oT

FEA 22D, /R i)

Ayato Fujimoto and Nobuaki Kobayashi
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A method of rescuing people by using object detection with a camera mounted on a drone, for example,
is being considered. However, single-board computers such as edge devices that can be mounted on small
and lightweight drones have various limitations, such as power consumption and area size. In this study,
we examined the differences in performance depending on the type of CPU (Central Processing Unit) or
GPU (Graphics Processing Unit) used in the SoC (System on a chip). We used three commercially
available edge devices: the Raspberry Pi 4 Model B, the Jetson Nano 2GB developer's kit, and the Jetson
AGX Xavier developer's kit. Object detection was performed using these three models, and edge devices
suitable for installation on a drone were selected from the viewpoints of power consumption and inference
speed. YOLOVS, a deep learning-based model, was used for object detection.

Key Words : Edge devices, single board computers, deep learning, YOLOv5
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Development of a Riding simulator
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This paper describes the development of a VR-based simulator,
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the "Ride Simulator”. While research

on VR technology has been rapidly advancing and VR simulators have been developed for various

purposes,

these devices are often limited in their applications and be expensive.

To address these

issues , we are aiming development of a versatile and cost-effective VR simulator.

Key Words : VR simulators

1. [FC&®IC

WO VR HIKORERIFERELWVWHOTHS. [1]L
L, VREMNZEHR LIZHNZR Y I 2 L—2BHFE S
NIZEWIFRITIZ 2 o=, HEAEOHN, VRE
W DIZPNZINE D DR E 52 D5 VRY I 2 L—F N
ZEAETHD. ZTORED, DRX—TIp EOEEEBRTE
RN YROAR—Y BB HEBT 5 Z ENTED
VRYIalb—%, [F4RKvIab—¥%] ZHBT5.

KO- VIIFEATERO SO TH L. [2]

 .

|

i

1

B-1 RARX—L 22 L—%5 (2019 FFE)

2. HIEE=
AR—=YDO—FETHHIX—DFRY FOE) X % K5+
DHIENTEHHME LT, HRASARE) R EERTIC

— h 7 BRI T I MEEE Y EAND D L
T, AEAZREH LTV LvL, SEAITHEOREE TIX
AIEBIZNR 0 OBHENRH Y, REEMBE S ST 726
RE—F RTANEHBERPBIR L. FobidTh
NEEDOSFMTY 7 EELEDOBGEIRRIL—DDE—
ZIBBATR D> TWTZD T RN E E 2 77

3. HEBORE
AWFETOrR Y MIANEREDHT-DDORE FANE
BEGSEFTLOILERHD. 202D T7 4 R Ial
—HDNRTF VNI =2 b—FE, VITAT=Eal
—& L UTEEZERIT NSNS 00, SR, &k
B, BEEVIFEEEL TS, BILLTOR-113ZFh
EEELDTEHLDTHD.

x-1 722 L—32 OEELLE

YUT A=t a2l | RILv=F¥al
—4 — %
P hEN KEW
45 hEWN KEW
K& Huiz<n HLedn
TEHE2EMH REW hEWN

TR SN, BDX—ITHWY {72360 D AT LA~
F=-2 RS LT ZE 2 L—2 DI
RAY (CPATRSBh % i FR) A (AR HIR)
AR INEW KEW
FY FAORE INEWN K&
© —MHEEANBAREGTETI RS - C-09-01 -



© —MHHEABAGEIZS

C-09-01

X-2 [HE£H#KE

AWFED~ = 2 L— X TR —/)L R U X 5 EhED
WZEoTHIIL TG, KESLEIRIIRIRE ==
L—8 %0 v/ iEICSD . RIZENENORK
WCOW TSI 2R3, (X-5) JefTRFZEIC & B 1A
DG L= =E 2 L—F(H2D)IZHOWTHAT S, P
OBEBEGHIRLAELZTZ2HITb0 Lo TEY,
RELHFAFTI v I RREERICT IV ARLEENRKE
SMEEARTURAERTENLAD D, E-RKRCERET D
HLOIZE o TEHLERLRES BT EOE—F~D
BAWMNFPREIND. OB EEEEL TCHLHE,
JERE, REOBEWI L TR FOREMENRER D0,
V32l =X L To0MEICRY DD EEXT. B
BICERT AT LAY =2 L—Z(H3)EER L&
WA ETLZHIR LT — 7 VB LR 2 TBRE S
HAHELDOLERS>TNA, TN HEDOE LTIEHMEN X S 7
HOEBBET DI L THRITHE & ITE - TR 2 B8
HZEMTE D, EEITITERD FE2KFEICHREDLOORIIC
BFHENDD L) REREZBETEZLLEZL2TWD. &
EEREIZEDERY FOBONLREHEWEE X T
O, INERHATHZ LI L. UToHEK2 [TTHAME
HORT LA~ a2 b —F ZOWTEMOENE F
L5,

X-5 &R

X-3 HEAR

F28METETHHEERR

4. XYF@IZHITZHLEZEDZDRLUHEE

FEMR 2 HIAE 9 2 12 B 72 0 ATRENT 28 & bLxy FmE o
LRl EETWERZWY., (K-6, K-7)

B S & B & DR & iR, BEEHR SRR
MH, VAT LAOEE, LWEAEqQLLEBHdERET
5.

AEBOFTEBE ORI R E R, KEEOT —T L
ETCohnE Vs a0 SHE S P L L EEME &
KL OEEEZRET 5.

B-6 ANEZEEY=E1L—2DER

-7 BEEARZZDT—TILE ) VY DOBEE

- C-09-01 -



© —MHHEABAGEIZS

C-09-01

3 T
— (arctan (X) +—), 120 = 6 > 90
q= 21 X 2 )

3

— arctan X, 90 =>6 =0

21 X

Jx2 4+ y? %)

R

d:

EHICEBOEE Y 2T LD RKBENEA Lnx & L
mi-3 ZitHET 5. £, TNThO Y 7 OB IR BE
BERHTS.

Lmax d
m, =L @3)
Lyax d (1—
m, = # @
my = w )

ED. 2 FMOBEBCEL I ENENO~=E =
L—Z L~ EOHMEOMB TRETX A2, Z 2Tk
EFZT 5 LLETHRT Lbw=t o L—& O
FEHT L LK. oS50 EAVT, m, me X
N ZNZNOR— Vi LOBEIRE & xy Vo RE%RE
EEEAWTY T 717 5. (4-8~10)

60
40
£
20
0 151 >
75 25
2
> 75 135
X
0-20 = 20-40 W 40-60

-8 m® xy FTELEIZEIT+5IE

60
40
£
20
448
0 150 >
75 25
2> 75 135
X
0-20 20-40 40-60

E-9 m® xy FEEIZEITHE

F28METETHHEERR

™ D~
RN

AW 8
5 >
1

115

-10-10 10-30 30-50
X-10 m®D xy FEEIZHITHIE

5. HHYIC

FATHFZRIC CREEE & 5 2 CU i 2 IS & O
FTRIZHEY, RTULA~v=t ol —XOER L
T4 5L THRTELDTII RV EEZZ. Ll
KREAFEEAT O ITHT- 0 hilfE, BB RO - 2o
M RIZ DWW TS, BEOMRICANT T TE 5 2 &3 <
FoTWBHT2W, RN R B9 L 7o 7z,
EEEOAWMHBE ORI HAADZ L, EEIZVR
EHRALEBEOEMELE ZORBE LFR— T HUNERD
B, PRATED AT LA~ 2 L — X Iho T Es
AR LB DY 2 2 L — MG TE S L 0I5 %IT
BFE LTV & 720,

T8k

@) 058)
o FR@ 62027 7000

80 v 16.000

70

60 |

50

40/ 27967+

80937
ig‘ Vl/ ?/%
'21 %27‘ ) %"’94

2016 2017 2018 ) 2019 ) 2020

15.000
14,000
3,000
142.000
11.000

ZAVRY—EZAZWHM (N ey b, =LA, (IBEE)
(] ARY —EAZHE VRAY Rty MSH

X-11 #:5 AR/VR Hg## - VR ~» R& >~ b
HfF B OHER

SE X
[1] A (202149 H19H) [SERI0FARIE HumlE B )
LR N D R OICTIC & 2 etk &
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h30/ht
mi/nd111350.html
[2] LoX&E3b7 7 (20194210 H5H)

https://www. shinozaki-bunkaplaza. com/staffblog/detail686

[8] WMHEZ : [T LA =R LNEEDORE]
AAT Ry b22EE Vol. 30 No. 2, pp.118~122, 2012

https://www.jstage.jst.go.jp/article/jrsj/30/2/30 2 118/ pdf

- C-09-01 -



© —MHHEABAGEIZS

C-09-02

HEIZEERHXE Vol.28 (2023F5A)

F28METETHHEERR

HEHI¥S

BARERERZ AV RBERARONRY bOE

—RREBE T ILOIER & HIE#TTEDIRE

Experimentally make the mobile robot that climb steps by using elliptic transformable wheels

— Examination of wheel construction and control method to increase the size —

IERERD, NTFHFLY

Yuta Kamo and Toshihiro Irie
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Japan became a super-aging society, the number of wheelchair users will increase further than now.
Although Japan have recently promoted barrier-free public buildings, there are a lot of bumps that prevent
them from going their ways, so they often need to assistant in moving outdoors. As the way to solve such
problems we study on the mobile robot that can climb steps by using transformable wheels, work on the
development of the automatic control technique. In this paper, we experimentally made the mobile robot
that have elliptic transformable wheels, consider control method to adjust the pitch of wheel automatically.

Key Words : Transformable Wheel, Wheelchair, 3D-Print, ToF, stereo vision
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Stair Climbing Robot with Expandable Wheels
-Learning Stair Climbing Movements by Deep Reinforcement Learning-
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Abstract - Expandable wheel is a wheel that can overcome steps and ascend and descend stairs equipped with a deployment

mechanism. A two-wheeled robot equipped with a deployment wheel is operated on a simulator to simulate the physics of stair
climbing and descending. The theme of this research is to determine the appropriate amount of deployment for stairs of arbitrary
dimensions by using deep reinforcement learning in the process. The final goal is to implement the system on a wheelchair and

© —MHAFEABARGEIZR

operate it in places that are not barrier-free.

Key Words: Reinforcement Learning, Deep Reinforcement Learning, Expandable Wheel, Stair Climbing Robot
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Investigating the effectiveness of self-supervised learning in dataset creation

SEIRHERS D ATLAF5h 2 /MR D BT

Yusei Shiozaki, Toshihiro Irie, Nobuaki Kobayashi, and Kiyoshi Shingu
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D (T2 HASKE: BET 280 RS RS T 22 R} #% (IF]_E, tirie @eme.cst.nihon-u.ac.jp)
ML (%) BARKRY: BT R TR #E804% ([F) L, kobayashi @eme.cst.nihon-u.ac.jp)
DT+ HAKSE BEEAE (T 102-0072 HUEES T HAR S 3-10-1-1901, kshingu @ocean.cst.nihon-u.ac.jp)

Self-supervised learning(SSL) is a hopeful way to obtain features of target data with minimal human su-
pervision in the future. There are well-known extensive datasets like COCO or ImageNet in the world that
we can use to train the models. However specific manual annotation tasks have been required to make
unique datasets. Therefore, we developed an application to make a dataset and present the efficiency of an
SSL-based annotation that can learn features without ground truth in advance.

Key Words : ML/AL CV, SSL, App, Annotation, Dataset
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0 vignencl e 4D A

n01498041 n01514859

n01484850 n01491361 n01494475 n01496331 n01514668

B-5 EALESANIL CE®

-2 FALESAIL ID OXIGR

n01518878

Label Category
n01440764 tench, Tinca tinca
n01443537 goldfish, Carassius auratus
n01484850 great white shark, white shark, man-eater, man-eating shark, carcharodon carcharias
n01491361 tiger shark, Gakeocerdo cuvieri
n01494475 hammerhead, hammerhead shark
n01496331 electric ray, crampfish, numbfish, torpedo
n01498041 stingray
n01514668 cock
n01514859 hen
n01518878 ostrich, Struthio camelus

-3 MNIST T®D SwAV OZHBBNSICH T I EE

-5 ImageNet TD SwAV OZHMEBENSICEIT3EE

Extraction Epoch 1% Label 5% Label 10% Label 50% Label Extraction Epoch 1% Label 5% Label 10% Label 50% Label
Not Random 20 96.67 99.79 99.51 99.95 Not Random 20 52.58 64.00 71.77 92.31
Not Random 200 100 100 100 100 Not Random 200 51.27 68.73 79.19 92.50

Random Seed 251 20 57.81 93.72 97.12 99.10 Random Seed 251 20 44.46 61.69 75.62 92.39
Random Seed 251 200 78.93 94.42 97.61 99.31 Random Seed 251 200 44.46 65.16 78.42 93.12

-4 MNIST T iBOT OZHHESICH T IHEE

-6 ImageNet T iBOT OZHHEIGICH T ZHEE

Extraction Epoch 1% Label 5% Label 10% Label 50% Label Extraction Epoch 1% Label 5% Label 10% Label 50% Label
Not Random 20 10.87 92.69 44.71 91.86 Not Random 20 38.96 65.42 79.65 87.35
Not Random 200 75.77 99.24 97.71 99.27 Not Random 200 58.16 72.23 81.69 93.58
Random Seed 251 20 9.79 20.41 92.90 97.50 Random Seed 251 20 21.08 70.73 77.35 85.08
Random Seed 251 200 41.42 96.76 98.71 99.54 Random Seed 251 200 34.69 74.85 79.15 92.96
© —MUFIEANBARGEIZS - C-09-04 -



© —MRAFEABARGEIER

C-09-04

(3) EREE:E (ImageNet)

VT, ImageNet IZEZEN S 10 7 7 A Z2HHI LT
FHEID D R O E T o 72, F DEERGERE -5,
6 12RF.

@4 7/ 7= a3 EERRE

ImageNet 2> 5HD L7z 10 7 5 X 2600 KD
T—Xty bR, —KHEODT ) T— 3
VEERBEZHAILE. ZOoOBoF—&Zty MIT
L7227 LB e Wil zh2hk2, K-512
WY, LaL, WO LEZLZBWT, @il
W7 b DA D - 772, n01484850 ¥ n01491361
%”shark”, n01496331 ¥ n01498041 % ray”, n01514668
¥ n01514859 % chicken”® L TK>S. koTIRLk
LCde 7 LTEBREZTo2. ZOFEEREK-6
RS, ZOEBRTIEXIBOTDO7 —F77F v EXR—
AN EAEIEIZ k-means ZFHL7=2d D& FH L. 5
BRCIEI 260 MOIEERIX 1299 HTH D, —#
Bl OEERENZ 05 2%, 7=, HfR 1300 K
TOMEERNZ 29478, =K D7D TIZ0238,. H
52600 L TIE—KH7=D 0.15 B WS FER L 2o 72,

v
o
n 040
@
2 0354
E
; 0.30 4
(=%
@
E 0.2
=

020

0.15

: 26'»0 13'00 26’00 )
The Number of Images
K-6 Time per image
5. Bbbic

AWFFETIX, SWAV ¥ iBOT 2L CF— &t v
MERIZ BT 2 BOZ AN H D 28 ORI BET L 7.
iBOT TDZ A& ¥ 7 TIENMI 2 71% & &\l %
"L, SWAV & iBOT (& &HiH b B IZBNTlET
JL ¥ % MNIST,ImageNet T 90% % i X % &\ EE %R
L7z, 512, SWAV IZHFHIZ MNIST Tl 20 =Ry 27
FEE T iBOT D EWHEEERLTWS. ZDZ
L5, SWAV IIERO DI OEBROFEFICBNT, F
Hhhd b FECTHERT 258 —RICEENE W C
L THISNTWS VITEFLTH 3 iBOT &b HHEL
BUWHRZGEONL L ERX 5. £/, ImageNet IZBW
TH 50% 7 NIZBNWTIX 20 TR v 7 K TlX SWAV
HiBOT &K D b EWFEE R R L 7.
¥ 7z, ImageNet TIX 90% %X % & 5 REWVEE LS
B2 50% L LD T —RBRBETH DD, 5, 6 KD
bhrsb. LarL, iBOT DFEFICIT L D Z < DD
B ilhb, FORD, 75RARY BV TIEIBOT
DESBVITETAVRZMERHL, fERLT—Z2ZHW
722 B D 22 Tl SWAV D X 572 CNN 57 L%

BBEEETHHER

RT3z L EBRIIIAR) VI %21To%
BT LAEEE D 7 _XAFT BT - 125812 hho 72
RERTE R 2600 KUK L T—HH 72D 015 L WS
WER Y o 72 (X-6).
AHEOBEILY /) F—3 a v I2BIF 3 SIA Fut R
EHBET 2 TH B0, ERRIQEIMEBE D012
FEHIBREA O TR EIC 2 2. FRCHET72 LT OMEE
B DO FTHNTDWTIX 2022 FEICHRENDH -7~ [8]. F
7z, EREFILOEFICBWT, KO BEZEME &
ATIEREEE T 2 2 e TURDAE T RIZATHEIC 72
LRI NTVWE 2D, 6D FEIIONT
MEt LIFgE 2D T\ [9]. K, KEEE 7L off
FIZOWTIER O N-BIRICE T 3 EROEHR IOV
TR L RAEZ ERDZDEDN D 5.

BE 3K

[1] COCO - Common Objects in Context.

[2] ImageNet.

[3] Hao Su, Jia Deng, and Li Fei-Fei. Crowdsourcing An-
notations for Visual Object Detection. Technical re-
port.

[4] Dim P. Papadopoulos, Jasper R. R. Uijlings, Frank
Keller, and Vittorio Ferrari. We don’t need no
bounding-boxes: Training object class detectors using
only human verification. feb 2016.

[5] Jonas Jiager, Gereon Reus, Joachim Denzler, Viviane
Wolft, and Klaus Fricke-Neuderth. LOST: A flexible
framework for semi-automatic image annotation. oct
2019.

[6] Mathilde Caron, Ishan Misra, Julien Mairal, Priya
Goyal, Piotr Bojanowski, and Armand Joulin. Unsu-
pervised Learning of Visual Features by Contrasting
Cluster Assignments. jun 2020.

[7] Jinghao Zhou, Chen Wei, Huiyu Wang, Wei Shen, Ci-
hang Xie, Alan Yuille, and Tao Kong. iBOT: Image
BERT Pre-Training with Online Tokenizer. nov 2021.

[8] Amir Bar, Xin Wang, Vadim Kantorov, Colorado J
Reed, Roei Herzig, Gal Chechik, Anna Rohrbach,
Trevor Darrell, and Amir Globerson. DETReg: Un-
supervised Pretraining with Region Priors for Object
Detection. Technical report.

[9] Zhixuan Lin, Yi-Fu Wu, Skand Vishwanath Peri, Wei-
hao Sun, Gautam Singh, Fei Deng, Jindong Jiang, and
Sungjin Ahn. SPACE: Unsupervised Object-Oriented
Scene Representation via Spatial Attention and De-
composition. jan 2020.

- C-09-04 -



