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Curriculum Design of Computer Engineering Department and Assistive Technology

Manabu Shimakawa!-*, Chiharu Okuma?, Kimiyasu Kiyota?

Assistive technology utilizing IT can widen the range of support for handicapped people. It is predicted that the needs for

assistive technologies will increase in the future. In order to provide assistive devices, it is necessary to train engineers who

are familiar with computer programming and also related IT field and can develop them. This paper introduces the curriculum

design of computer engineering, especially computer programming, of an IT department in National Institute of Technology

(KOSEN), Kumamoto College. The department is named "Department of Human-Oriented Information Systems

Engineering", aims to train IT engineers who are familiar with IT fields with having creativity and rich emotion. The

computer programming education is in a five-year consistent curriculum and is structured so that students can acquire

programming skills from the 1st grade to the 3rd grade and apply them into major subjects in the 4th and 5th grades. Computer

programming education is positioned as a fundamental and important part of this curriculum. This paper shows that the

curriculum of the department fits to curriculum standard in computer engineering, and introduces such subjects related to

computer programming, their relevance to other subjects, and specific examples.

F—U—N: B YF2TAFE A Va—F D% KN, avCa— s urI30 7, TurIIvIH8E

Keywords : Curriculum Design, Computer Engineering, Assistive Technology, Computer Programming, Programming Education

1. Fif
REHESLCEHBEEXET DL EIE, A — 7%
DOFEBITBNWTRE 2AEMMETH 5, SR
E(WHO)D 7 7 7 b v — bOIWZIX, T10 (EALLED 5 75>
DIFZ 2 fFo THEF L TS EHEESh TNET, S
1ZHIRA O DFKT 1S %122 L 15 Ll FDRK T (EI TF
TN (3.8%) PHEREIZEAINHEFHIZ THEY, Z<D
BIEESED LI TT, AL DEEE & 8 IEH 2 I BE
DN S B> T, FEFEEIFON & DEITHEN L T E
7,1 EEMINTND,

IT 296 U7 3BT, 2D X 22 Ax ~D3ED

BN Y AT A TR
T861-1102 FEARWAETZE 2659-2
Faculty of Electronics and Information Systems Engineering,
2659-2 Suya, Koshi-shi, Kumamoto, Japan 861-1102
Pusfbr e e NR(Z eV ==y TERRE X
T861-1102 FEAREGETAR 2659-2
Faculty of Project Centers (Center for Global Leadership
Development)
2659-2 Suya, Koshi-shi, Kumamoto, Japan 861-1102
3 A
T861-1102 FEAWAETZE 2659-2
Board of Administrations,
2659-2 Suya, Koshi-shi, Kumamoto, Japan 861-1102
* Corresponding author:

E-mail address: shimakawa@kumamoto-nct.ac.jp (M. Shimakawa).

HWHEZILT D Z N T&E D, e 2R HRLOK, i
FEEENTEX LZAREOLTERH#TIAE AT
LEBRFE Ui, SR LOVL, FrRIIFARICIHE - BED B 54
FEDT-IZ, RFID 4 L8t & L CHlifg~ v F 7
F=Llp P RBERL TS, £, FEEOLDIL, FEDZ
ML, fREZED S Do —F — IG5
HA— R T x> T T Y ERE L,

TR OWZE L RIREIC, IT ZiGH L Bl s
FrEIETH NI BICHIfFEN TS, R X4E
s Rt 27201213, ava—F s3I0
ROBHT L IT 3B L, Th b aETEL =Y
=T EBERTALERS D,

AR T, FEREGEFFRO NGRS AT LT
BLEAT, HIBFET) OB Y ¥ 2T AjkEE Rl a s
TIVTHBIZOWTRI L, ZEHN & oBEMEIZS
WTRT,

2. HIBDAH)Fa1 54
2.1 MESELELY

£ HIBOR BB OV TR 5, K113, 4%
FEOMEPHE COBIEEZRL TS, UNT AT

Research Reports of NIT (KOSEN), Kumamoto College. Vol.13 (2021)
— 9 —



0 10 30 40

.20
Credits
= Major Subjects
® Graduation Research

u Liberal Studies
Experiments

M1 APEORE S E B

—YREHOBAET 1 FAENRLE L FENLERD
WZONTRD T %, W2, HMFH OB BT 5,
FREBHFEST D0, D e 167 BALZBGT 5
MERD D,

22 AVEa—T4VTh)Fa1S5LEE

2009 4 10 A, EELFERIC K > TREAR S S BT
DAL, FOL ZITFRBEAN T oL, BEARF v X
AL 3 DOER R E SN HIRHIZDO—D2TH Y |
2010 FENLFALEZIFANTND, ZOREO HI £
DAY F 2T A, HRUAESNRE L2 B a—
T AT HY Fa T LEENE J07T0%2 5B L CHMEH
EIRIE LTz, Z0 071X, KED¥2 ACM/AIS/IEEE-CS
NEFIEAREL L CELda v Ea—T 407 ) Fa
T 22005 ESNTN D, TERUR TSI, HARDE
WEMHEEORWIIE L TENLEZ L Ea—L, 2E
2= 4 TS 5 oD

o aVEa—H¥ Az (JOT-CS)

o [HEHMI AT 4 (JOT-IS)

o YVI7 L uxTxzrY=71Yr7 (J01-SE)

e L Va—XT% (JO7-CE)

o IEHELAN (J07-1T)

EEHRL, EHI

o FEWMO—HE (J07-GE)
Iz 1=,

Tk, avEa—T 4T H Y Xa2T AL ACM/
IEEE-CS 5 X OBRFEIRIC L » TR B, &9
BB D E AT T F— A X > THET Sz, il 212,
2B a— A T A3 EF T €S2001, CS2008, CS2013
LG &AL, 22— TS BT CE20047, CE2016®)
LEGT &Nz, ACM/IEEE-CS (%, &#Hi/X\—Ya & LT
A Ea—T A F 2T A CCQ200% U U — A
Lz, — 7, BHABEESE, avYa—T 07 HhY
X2 T LMEAER J07 D25 JI7TONZEGT Lz,

B2 1%, o a—T 7R oM@ L ARE A

EASFEMER HRLE H135 (202D

Organizational Issues IS
& Information Systems

Application
Technologies CS

Software Methods
and Technologies

Systems
Infrastructure; /
Computer Hardware
and Architecture CE
Theory DEVELOPMENT Application
Principles Deployment

Innovation ~ More Theoretical More Applied  Configuration

X2 arva—T A4 I nHO7 L —LU—7 L 5 50

RGN == a IN())

BT HIZODT L—L T =27 2R LTN5S, Mo
P, Ao, FAlL A 2 N—2a b, Ao
TV r—var, JRBE, BRETTH Y, fitihoo s
i, THOa s Ca—IN—RKy=T7 7 —%77F %
Mo, EHOMBRME L EH AT AETOHNEE 2o
TWb, ZO7L—LTI—7 D LT, 5O0a L Ea—7
S TG ENEND I AN—T LB RIN TN D,

2.3 HI#AYFa5L4L& JT-CE

HI B oAV %2 F AX, J07-CE/CE2004 DET /L7
X2 T LEZBMLTCNDHED, 2 Ea—4T% (CE)
LI —HLTWB, ZOETADY F2TAiF, 3
Vo — X TP O AR & a3 2 855 2 I IS &
#IDHb0L LTHREINE, CE20040TlE, 2=
— T O MG R N 18 OFEMIC B STz,
L2 L, CE20160TClE, a2 Ea—XTHON U ¥
T LIED B LR TOEBNEENLDL LI, WD 12
DRI P ERE S,

o [HIKBIUET LY (CAE)

e ILEa—FT 47T NTY XA (CAL)

o aVPa—HT—F7 7Ty LMk (CAO)

o«  FIUHALFYA L (DIG)

o AL AT 4 (ESY)

o IUEa—HFRy EU—7 (NWK)

o HRFEEKOUENE (PPP)

o [EHtEXx=UF ¢ (SEC)

o [FEAR (SGP)

o VATALTuVx=Z FI% (SPE)

o AT AHY Y —AEF (SRM)

o VT7 RMU=TXE (SWD)
Z LT, ZD#% J17-CE M

o A ) R—=T gt Fr— (JIV)
B,



#1 HIBOHEPEH & J17-CE/CE2016 DEIR%FEEL & o bk

4

BHMFA

J17-CE/CE2016

5 AL

SEC
SGP: 1

E

CAL: o ta—T 47T Na XL
T2 YT

CAQ: ALY a—&T—X%F7F v LiHik
DIG: T HNVTFHA

NWK: 2o Ea—HF Ry NU—7
PPP: HiPHAYFEEE D Wi

SPE: ¥ AF Lt 7uy=y NI
SRM: Y AF ALY YV — A&
SWD: Y7 h7 =7 FHA

NV: 4 ) R—=2 g &R Fp—

ESY: HLUAIAY AT A

IS 1

e (CAE: [HII& L7 T

RIERE T T

WY 75—

Th R AR 1

\v}

IS 1T

AL

e s3Il

o R R 1

w

AN

CoRail e

SLEa— 4T %7 F %

UNGIE 3 e

A=A/

T L5328 1

o

i 1

I FH A L

WRRST:

HIATR S AT I

HfEat

(R A5

F—AREELE T LAY XL

Bty hU—7

AARV—F LTV RT L

T T 2R 11

&Ik T2

F7V=y MENT T Z IS

AT oe5E 1

A B—= T

[}

i 1T

AT AT

T

T e it

HHRExF2U T4

A fi B A

i3 T 52325k 111

TR TE

T—HR—=2

K T

G - AL R

b o — v I HRALER

i 955 11

Research Reports of NIT (KOSEN), Kumamoto College. Vol.13 (2021)
— 26—



# 11, HIFLOHEMELH & J17-CE/CE2016 O %Nk ek
EDOHIAE R LTS, TNENOHMEH A ke
EREBIZAEE LTV W E LT, a2V Ea—HT%0
SRR A RIS L TV A Z ENDDND,

JRETEMTENEZRBOLS I, aryEa—2T%
DGR EREAIZZBER LAV H D0, £
HFIZiX, 2o HI #8253 5

o AMBRETY G444)

o UL (4 44)

o ba—v I AEHILPE (5F4E)

NEENTND,

ORI BREMEETHEIND HL OB Y 27

LE, PR E TISENR T RS H 5 O R E
el L CENLEEBENRE L ET Va7 h ) %2 T
L (MCC) M [RIEEIZI 72 LT\ b, MCC 1E, IT =¥
=7 OHMEEN L LTE 2 ITRTEEHERZERL T
el

3. XEHETE OEEN
3.1 FOUS U4 E L ANREIERE

K3k, Fur 7307 area—2 T iEY
% HIBOHEMEEORIEEZ R LTS, ZOFROFEE

#z2 ETNAT A F2T A

W3 LAEAEDOTERY 7 7 2 — D13 T Processing 57 & H
WCT BRI T IVTEERERD D, TDH%, 0T T
V71 ENORET2HEM C FilaTO, AEAX LA
Lomh EHIZDU 5, & BIT 3 FA D% F-LIRE ., Python
RJava iz & o7 v 7T I v 7 ERERFO, o5 e

IR %,

XTS5 I I ONTRORR B, ARG

BT D5 BT 5, BIZIX. 3 HEED T T
RVTNORETT 7 ANAMI1 & 7T TRRIZONT
FET L&, PAIMNET —% (EEG) &#HYD#,
Python 7'm 77 I U 7 %AT D, 5 A FER TR HEIE
DT ==V, K IR G2 AW CMEEO
A& BT D, HEIZEEG OF —4 7 7 A V&G

D, BEWEHO ST 7R T L7 0T T LEERT D

(X 4b)), 2D kI, Tul I I T AFLVELSE
< AR L Bk 2 FF - T D,

4 FEOMIAIR Y AT LOFFET, FHEF~vA /7 ra
v hr—7 —Arduino Z{H L C, ADBBEET LA X T
7 va rOHHEE TS, X5 13, PIR (Passive Infrared Ray)
oY EHEALTE—a vy o —5 4 FOEEL T
BT D 70ORIKER LTS, ZIUTIEF I Ebi 6
TIEH DN, ZEFAIZ & > T ADRE 2 BfiEd 5 2 &
IXEETH D,

B D ERR B OFE A

V-D-1. a7 7
VAT AN AL E
A=/ N Y (D5

V-D2.Y 7 hoxT
2= A
- T

- AVEa2—FDON—FKU=T
- =Ry TR

SEEALEL R - YT bhU=TI%
HEET L BN A-Y AV BN i
- BB TSI IS
V-D-3. I T VD4, a2 Ea—H T AT A
- BoOR - AV a—FIRATA
- TWERBA%K - VAT NERE
- KAARE R A
- JEAEEE

V-D-5. VAT AT 0T T AN
- AR —T 4 T VRAT A

V-D-6. fEHEE R Y FU—7
- RBERElT e kA

- TV r—va ot L iE

Y - B=HANTZVT Xy NI AU H—F Y b
- Py hU—Z7IEH

V-D-7. IEHECT: - 1E IR V-D-8. = DOOFENE

- B - AR

- BEBEAISH - UTFIv—

- BUELER & RRE - EXa VT

- BUEEE - TF—AR—=2

- [EHPER - AT g TG A

VI-D. 5Bk - F2HEET)

- arI I U EEEY

- TmPREIEER A

- BABERBIMEEE TN

EASFEMER HRLE H135 (202D



14E 24 3R 4 4F 5 4
F 7Y =7 MEN
7013 7?‘:\/7/37 :7“*—‘5/\‘—‘;( |
y (JavaScript)
— (HTML5)(jQuery)
y = T
WEvroe— W Tersieor B Fursvon e D
(Processing) © (C)(Python) (Python)
e I"I Hifg - 0w |
N
wies | e
FR_RL—F 4 7
AT A
N o _ 1
sy W ammryn R TR0 W masexss ||| vxzary |
By N7 —2 |-<>| Ewex=V T4 |

TurygIvrlara—x TRCBEET 2 HI B OBEME B Rk

(a) M EHAIEEE EMOTIV® EPOC+

4680

— Original Wave
4680 I“ — Moving Average
4640 ‘l||l( ¥ K5 E—variery¥—74 NOUEHRRETD
I |
a0l |l b "‘l" \ Arduino v = >[A]#%
I
2 4600 i ."( Hr" w ‘|‘,r“ \,11 ]‘ | Ll |
il (TR i MM
| |
o8 .\ i " "\l " ! ‘ N |th 1', l ‘ll _ N - .
4560 l ‘ ’ | ‘1' / ® © =— \ / ® o =— \
4540 |
4520 2 s s s 10

Time [sec]

(b) MW7 — % OBENEY)
B4 fpdie 7 — & 5HH & BB Eh ey

3.2 XBHMTICBAET HEEME

T, FEMT o T SABBANICE T 5 2 DR
PO FEF ZFET 5,

1 SHIFHEBEZNTOR~Y— 7427 7 YOT
bbb, ZOT7TVIE FEFEHO—DOTHLEHIAL=
2—=FNFy FU—=Z( CNN)EHA LT, SMTa005 - J T Z
FEE 2 M U, a7 R 2 FIRE ICEE 35, M6 1
AT ERERCIE, SECHBREZ BRI LTV D,

Sidewalk 0.983 Bicycle 0.907

X6 HEEEZRTOBEEMRBA~KRT 7V

Research Reports of NIT (KOSEN), Kumamoto College. Vol.13 (2021)
— 98—




2 5HOEIE, BORE B —F =m0 [~ h—
H—] E NI R=ZAD ATV AT LOTH S, BRI
BRBEEEII LT EES ZENTE DD, K 1@IIRT
XV ICTFEBPHENSLT WD, RETL2O08KRETH -
7o ZOVAT AT, ZOX) P EELTEEBEA
NHTHZEnTED (KT70D)),

4. HEER

AFHLTE, HI BOB Y 2T LEHN L. ACM /
IEEE NRE LIzar Ea—X T8 U 27 A CE016
BIOERLEEENRE L Za v Ea—F T%0ON Y
X2 T AETVINT-CEICHEL TS Z L aR L, £
7o B X2 T ANETFT LT A F2TAITHEA L
TWAZEHRLEE, ZRHDOZ &G, HIROA Y ¥
2T A, BETIEAWICLTL, IrEa—F %0
SEFICHA L TWD Z ENSND,

PAEDT o T AR BN BE S 2 A2 2E P58 D 2 SO f
DX DT, AT 2GR U7 BN 3B S SR O M %
JNFDZEMNTED, HIBOD Y & =27 A, HAEHI
DHB I LTV Db T AW, LasL, AREH
FICBHET 2 W< OO FEMERARHY, T v T I

Overlap  Separate Overlap
|/ '
r\ ] i ﬁ'j—\
[E] [1#] [8%] (]

Overlap

2; } Sep a\rfte verlap

lja J

®m  [E] [%6] L8]
(a) & RMEHTEIEEE O Tl & LFOH)

Ay

(b) T & T

7 HORHEMHGgZ—F—[A T & TR
A AT A "Pen-Talker"

EASFEMER HRLE H135 (202D

T AXNEFORBOERIERER > 70 77 I 7D
BERER S D, TOX D 72EY AN, EHINF~D
LEORREET T E DN D,

HEEAM A R EE IR CEMA T ORI b EER &
i, EEZNMIZRO CWNDLONERKEICTHZETH
D, =W —OFRNJMTHLI0EDH L, ELL EH
THRINPMETHD, Y7 hv=TRarEa—Fy
AT LADOBAFEDOGE BEEET, BEMEL &,

ST, DV X2 T AOFTYMEE L VEIBHRL, X
BEICBEET 2 a0 Ea—X TIOR3 WICB T 50 Y
¥ o 7 LML 5,

(R34 10 A 11 H3ZA)
(5F03 412 A 24 HZFR)

S5 3

(1) World Health Organization : “Disability and health”, Fact
sheet, https://www.who.int/news-room/fact-sheets/detail/
disability-and-health/, (2021.11.18 [#'&)

(2) Kiyota, K., et al.: “Practical Application of a Pen-based
Notepad System for the Visually Disabled”. Proc. of the
5th ITAE International Conference on Intelligent Systems
and Image Processing 2017 (ICISIP2017), pp.496-499
(2017).

(3) Shibasato, K., et al.: “Development of Picture Matching
Material using RFID for Challenged People”. Proc. of the
5th ITAE International Conference on Intelligent Systems
and Image Processing 2017 (ICISIP2017), pp.479-485
(2017).

(4) Shimakawa, M., et al.: “Smartphone Application Program
of Obstacle Detection for Visually Impaired People”. ICIC
Express, Part B: Applications, Vol.10, No.3, pp.219-226
(2019).

(5) FHEE,  MEMHMER D Y 2 7 LFEHE 107 (250
T, THHALEL Vol.49, No.7, pp.721-727 (2008).

(6) ACM/AIS/IEEE-CS: “Computing Curricula CC2005 --
The Overview Report”, https://www.acm.org/binaries/
content/assets/education/curricula-recommendations/
¢c2005-march06final.pdf, (2021.11.18 [#'&)

(7) IEEE-CS/ACM, “Computer Engineering 2004 CE2004”,
https://www.acm.org/binaries/content/assets/education/cur
ricula-recommendations/ce-final-report.pdf, (2021.11.18
%)

(8) ACM/IEEE-CS, “Computer Engineering Curricula
CE2016”, https://www.acm.org/binaries/content/assets/
education/ce2016-final-report.pdf, (2021.11.18 B4%)

(9) ACM/IEEE-CS, “Computing Curricula  CC2020”,
https://www.acm.org/binaries/content/assets/education/
curricula-recommendations/cc2020.pdf, (2021.11.18 BJ%E)

(10) MBS - T Y 2T MERENT)
https://www.ipsj.or.jp/annai/committee/education/j07/curri
culum_j17.html, (2021.11.18 BI'%)

(11) [EISZ & 5 R P 22 - TR D3 2 D~ & 3 B )
DOHEMENCB T LEZRE - HFREDE), €7
NaryhVFxash —HA K40 — (BBiF- e
FARERRL) |, pp.69-72 (2017)



