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Abstract

In recent years, robots have been actively introduced in public facilities, commercial
facilities, and restaurants. However, while numerous robots have been developed, robots
are not widely used in our daily lives. In addition, even when we see situations where
robots have been introduced, the interaction between robots and people is not very
active. One reason for this is that people do not see robots as an everyday thing. For
example, people are afraid of robots because of their appearance, sound, and presence,
and avoid interaction with robots. Research has shown that as robots become more
and more human-like in appearance, they will eventually reach the ” Uncanny valley,”
a stage in which people find them creepy. In addition, mechanical sounds are often
used for the robot’s voice, and people are sometimes frightened by these mechanical
sounds. Therefore, in order for people to accept robots and consider them as an everyday
object, it is necessary to devise the design and voice of the robot. Also, in terms
of communication, the act of communicating between people and robots, rather than
between people, is thought to cause anxiety. Other reasons include the fact that the
robot’s functions are not perceived as necessary. Many of the robot’s functions can be
done by humans. If a robot does not have functions that exceed those of humans, it is
deemed not worthwhile to use it. Therefore, we must maximize the advantages of being
a robot and create value for what a robot, not a human, does. In addition, extensibility,
one of the strengths of robots, is not well utilized by robots in widespread use. In order
to take advantage of this strength, we need to devise ways to easily improve robots. In
order to solve these problems and issues faced by robots, we attempted to gain knowledge
by conducting a field study at a familiar place, Future University Hakodate. For this
reason, we decided to create a practical and expandable simple communication robot
with the function of greeting people at the entrance of the university as its base for
the students of Future University Hakodate. We will promote interaction by devising
the design of the robot and its voice, and implement functions that are valuable to
the user through extensibility. We chose the entrance of Future University Hakodate
as the location because we thought that visitors to the university would surely see the
robot and that it would engage the largest number of people. We aim to make use of the
robot’s advantage of extensibility to create a simple and easier way to improve the robot,
and to create a foundation for placing the robot at the entrance of Future University
Hakodate. The creation of the robot was divided into two groups: the software group
and the hardware group. The software group was in charge of driving motors with
Arduino, sound output with Raspberry Pi, display, and application development. The
hardware group was in charge of creating 3D models using Fusion360 and designing
and constructing the robot.By the time of the interim presentation, a prototype was
built based on last year’s deliverables and current knowledge and experience. Using
the evaluation obtained at the interim presentation and the experience gained from the
prototype, the entrance robot was built. The robot was designed to have a robot with
a motif of a squid on a base with a motif of the University of the Future. As a specific
function, an infrared sensor was mounted on the robot’s body to detect when a person
passes by. The robot’s neck and arms are controlled by servo motors and Arduino. A
speaker was mounted on the base to output sound.In addition, a display was mounted
on the base so that images would appear in response to the robot’s movements and
voice. This series of functions were combined to create a communication robot that
moves when a person passes by, greets the person with a voice, and at the same time
conveys information via the display. After the entrance robot was built, an evaluation
experiment was conducted at the main entrance of the university. As a result, the robot
was well received in terms of its functions, such as greeting people and prompting them
to disinfect.On the other hand, respondents expressed a desire for the robot to implement
functions such as conversation and weather notification. As for the evaluation of the
value of having a robot at the entrance, more than half of the respondents answered that
it would be valuable. Looking ahead, new ideas from the presentation of results and
evaluation experiments will be used to improve the robot for future use. Specifically,
new functions will be implemented in the robot, further evaluation experiments and
actual operation will be conducted, and a specification document will be prepared to
date for further development of this robot.
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208, BEAND I N —TTHROT0BEAANBEIEL0I2E I Vol 2fin, ¥5
Wole7ul I LB RBERHLZONE VWS 2 THS. FEEEOT Ry M TIERAERHT 1A
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LI X AfEICOVWTOFHIE, X—7 v b T 5, RRKEFHT 229205 fizrds 2k
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59 5.
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+ Fusion360 12 & - T 3DCAD 0228 % L, &t =175.

-uRy MRKO T b &AL TRRET 3.
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3 5.
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T5.
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10 B

« Fusion360 12 & % 3DCAD TuAR vy ARKDFGF 2T 3.

- BRy FONEEBORET 2T 5.

3D VU rRIZL-oTuRy Nk, BXUOBOHIFZ T 5.

- MakerCase, Illustrator, L —% =& v X —%2HWT, XKEvKRy bOLHEZIEKRT 5.

cBRY FNOTHA U EHETS.

- Raspberry PO 70 275 s a— F2ElT 5.
BIIEDALT 4 AT VLA ICRRT 2EREERT 5.

- BRI Y OBAR E LI b 2 RE R T 5.

- BRy MHEHT2EROEREZITS.

11 8

- 1Ry bOEME S LeABEHLES.

cBRy MTY 7 MY 2T eflBiAA, FEEEICEINT.

+Unity KED T4 A7V A LRERTZ7 7V r—>a v OFELZT 5.
- Raspberry Pio 7 v 275 ha— F2ERT 5.
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s Unity ICED T4 AT VA LIRKRRTEZ7 7V —>a YOMFELT 5.
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Ry FOBFICBWT, FiZueRy FOFKFETOI N F Y27 FIa Ry b OFIHE
IOV 7 b0 27D 20D TN — A TEERITo 7. ZOBRIC, FEPEIKD B 2 578,
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3.8.1 N—FOx7I
e o3 2i)

- Fusion360 12 X 2 %Y

- MakerCase O IEDEE

+ Hlustrator OEHGEDEE
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- WS OFERR
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485 RIEOFHE

4.1 FTHAUIZOWT

BORKRKD LIZA DRy bDFS>TWETFTH A 2T 5. vRy hOETEE»T L
&b, Ry bR KORNICHENE N, ZOFETEIRIFTH S0, HEZETH
FITARKRRKDODBTDA STz AHD—T7%AED, BIZEL 2 L. ZHUC X o TAMEFIC72 2 5 A
THoBHEMEEIN, AZHPRLA R TR, RRKICEL rRYy b2 LTEHIZERY
F OFFOHRMNEE FD 2 Z L B TET

(XCH: REFHE)

4.1.1 [OFRw bXRE

ORy PARREZ, T7ANVAENTAHDF XY F77RX—RDIICHKA L. FxI7 72—t
LTELLE2RBT I, @2 NCHMZEDLERLT T8RS, EEOA HOHODM
BIEY, A\HMOBOHOMEICHKYS T S MEICHZERET S e L. BET 2 ANEHE
BORV T 7 aryATES 5 CE2 LCAIbhs ko5 IcFs e, BizEnrEs X512F
5 2 X O] & ATREICS % 7012, BEER, B, AR & SRAANCERGET L, 2 s 2 NERCTRIF 2720 D
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BOTHAL VTlE, KRKDODKREDA X =D L&KL, RRKOKREDA X —
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MR E BRI T 7 VIARERA WS Z b kotz. HOWT 7 VIR TARKDOKE D IEH OB % K
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4.2 Fusion360 IC &k D%t

RN, B Ry FARIEDEA AN Fusion360 ¥ W5 3DCAD TE I -7-. 3DCAD ki, av
Pa—RDOXES AT L%2FH L 3 XM ETORGDOZ e THS. 3DCAD IIETE END
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X 4.2 waRv MEEEBORER
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A1z, TOFEETIEAMDGEEE-oTLED D, MEoVifAZza— L THI/NL, MEZHFHELTH
BNCRIBEST 2 LXOIBEL T oU Dl -7/, £z, HEZEDO T E—XEHRETE S K5I LER
W SICEEET L.
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4.5 mRy + oK LH

X 4.6 wrRv bORKRHEH

Wik B £ — X B HUD (1 2 MR 2 R LRI aEt L7 (R 47). COMBcEILT, £—&
FRCIEDT 2 BRCHIALTLE o 7e/d, 75 2F v 7 ORI PREH T 2 T4 % 4

Group Report of 2022 SISP -17 - Group Number 13



Implementation of the robot-type interaction

g DEAEFITHHEARZ 8, B1E L 7.

4.7 mRy b OIHANER

HITE 80 2 FEic b7z 5 ME R REIC Ao > 3 2 BB 5 AR — 2 &R L7z (K 4.8). 7
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SHER R BIRRAGICE DT /20, b —KRE—X % 2 OHET 272DV —KRE—XDNTEAL 7 —
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E—XELES2 Yoo EFNRVWESICEHKFH L. ABSEBET3D V> 253
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X412 H—RE—XZKRNT 51

X 4.1.3 H—RE—XENT 25 2

(X H: REFHEE)

4.3 L—HY—hy2—IC&B3TEDERM

nRy FERETLZLHECOVT, KORKKS LI EHLELAEOME - 3G 21TV, BfEIC
BMOHAT. KaRy bZELLDOLHEZIET 7V AREFHL, 2z L —% =0 v Z—Thl
TL, RERKEARXA=D LIt BEZHELE. £31F 4.3.1 D MakerCase ZffH L, THED %R
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4.3.1 MakerCase

MakerCase 1%, L =% —=H v X—T7 7 VAREMILL, BHEZEZIEZDIEHINZ Y —
VTH2%. FEEORKKIEHFERDIEEZ L TWDEDT, EHRICKRS X 5I1TERRD . Z DR
12, TEDHIZ Arduino % Raspberry Pi, A¥ = —R¥onRy MR ETH S XTI
DA D K O EERRATEHR L TE A . FREOREKKEZ A X —Y Lt HEDOERE 260mm,
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CRSCH: BRSRAI)
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ZhZhoE—4&20KRy FOHLBOZEFH 2HIHT 5. 2O, HD 2 HOE—XTIE ETEE
LOERD ZHIFEIL, Mlo&e— 2Tz L McE» 3XH2HIET 5. Kot v I AH
DHiZE- 72 e M T 27DIHHT 2. IR Y DBANZRANT 2L, 2O 2RI
FH% Arduino % 1 [F[H1 77 L, Raspberry Pi(Kl 4.1.7) IZZ DX FHNZIEEFT 5. oML > 323
ANZEF L TOWRWRIZIEK, 202 & 2R3 XFH% Arduino HICHI S L#ilY, Raspberry Pi
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4.1.6 FRoMRE T
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4.4.1 FEBRSA1TSVICDOWVWT

Arduino Tl VarSpeedServo 74 72V 2 L 7z. VarSpeedServo 7 A4 7 Z 1 & Adruino
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Wiz, 2D, E— X OEELEHEE % T %= % VarSpeedServo 74 77V E{#HHTZ Z 2L
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AT, E—XEMEME L2, HOMOANDOHRz vRy FOEHBMBES kK51
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Raspberry Pi 2 L7-z. Raspberry Pi 23 %1257z - T, Raspberry Pi \ZB83 2 HlF#%0 &
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4.5.1 FERHZ1TZVICDOWVWT

Raspberry Pi & Python T7 0275 I v 72475, 207, FIZ Python D74 7V 7 Z2fEiH
L7 HLZZ4 7 Z Vidserial 74 75, Tkinter 74 72V, PIL 54 751, threading
7477V, time 74 77V, datetime 74 77V, pygame 74 77V TH 5.
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FHIZS U 7 VR—= I ZED D Z e dH %729, Raspberry Pi D X — I 3T /dev/ttyACM* D
Ay FERITL, ELWI U TAR- 2R T 2 R0E D o7z, £, B5 oy bLr—+F
(& Arduino fllo 'y L — P ERICEICT 2 8EH)H 5. EBITHEE Ly b L — M& 115200
TH5. 2V T7NR— MEMEIZ ser. close() TR— FZEAL 5.

Tkinter 74 77 V& GUI Z{ER T 272D IfEHT 2720 D 74 75V TH 5. Tkinter 17
FAMKRY ZARRE VIREDIERT 2 7-DIHHEI NS Z e 20D, KTV —FTlREBGE R
RYBLDIMHLE. DY 4 Y FUZIERL, ZOBY 4 Y FYDXA FARH A XEZH
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O, B EEEEKICERT 220174 Y FYeFXF v UNZADH A X% T 4 A7 L4 THRR
TELHHLFALY A XII L. Vg ¥ FUYRHEHBRDOIRZ —EIT 5 721 TIIEBRDOY) D XA T
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Pillow 74 77 VIZEGRUEZIT5 72D T4 77V TH 5. Pillow 74 77 Vix OpenCV D
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MDD D, fRIRDEHE LD o 7o /- ORI ROERE A L7z, IR ROBERIEHEEY 7 + D
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ABAIZ) CT B XD ICTREITo 72

(%CE: REFER)
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B bR L. REVEMEZMHHT 2, A HTEML TN OREIDEDNZR>TL
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TLAGHDAZIC L2 ZICHADPIELWHZIZRS L5 KE->TWS, LrL, REEZEET
3 CHEHDAXZHAIXICT S I EMNARETDHB. T4 AL A ZHH LIRS 7= FHIZE O
ZEMEZICLEI LRI T Wh kol MRS, IEL  B&EEZHE U & [ & 12
THILRTELEYED2RYORMZEELTLE>7. LELHEAZTHEHLTVWSE, T4 &
TUADD FLERINLL B TLRY, HEICT 4 ATV A BIEREORECREL, fitfE T
T2tk o7. LaL, TARIEMEAZTHRET 5720, HEOM X5 90 EREELTL
F o TWBIRBEIZR DIEEDPHEETH o7z, G UT, HFHITIEBOMED T4 AL
AR LTI0 EEFZLTWEbDEMHTE I Ik,

T4 ATV AFE AR E LB KB LB OHEE AL FICRRL, £ B ANEBEIL T
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FEKDIEHELED A 7 2 b OEED & BFERLNCIE U BREDNE» N TV B EGICFRT 2 Hif§
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EEHEZETERERRUZVEBE, 2Ry MIXBEICRET 2720, B0 H F HRfE» D
72w, HEHEBERTDOE LW HM L2056 TH 5.
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AFEEORERTH 2Ry PAKE 2 —h =D TW B BEZ R L2, THEOHFICRAE —
H—%RETHILTRRY PREPLFAEBHTVWEEELZE51CLE. THEDOHFIZAE—
B — BT BT, BT S MBI Z 2R E 2 Sy, TREDORA DT ZFHT S
YIZEoTZOMBEZEE 1oz i, AV—H—1ZAVY—H —ARIKTEHEEFHENARETH %
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4.6.1 HEEEICDOWT

WEEEOu Ry P Tk, 74 A7V AWRERRT 2 EBEOLE I Raspberry Pi Z#/E 3 2 HEH
BHoltzd, FIABEP TS 3L o7, ZOMBEERIRT 2720, EHFICERE - BIfE - ko
YTV ET IV = a TRV ATLARBR L. 77V = a v OfREL LT, KB
Ry bDF 4 A7V A IRFRT ZEIRDOEE - ZIUTED ZA[REL T 2888, AN LXFERRY
N D3FEA LT BHERED 2 DDKEREICIRE LTz, ZOMBEREBI T2 2T, #ETHHICT 7V
F—YarvhouRy MIERTIEGPEFELALE TSI L 2AlREL L.
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4.6.2 Unity R\ cR%E

Unity ZHWT 7 PV r—>a V&R E L. FRICEELL7 SV r—> a VEE (K4.2.2)
T, X Ry POEF—IDA D THZI DS, 7SV r—2ayD7H 4 L4 H =285
L7, BRI FZANL, XEREZ 2T TRESNS. £k, BHE FEICIZSEE
RERILIR L7ZBRICH X 2 XD ICHEBEBRS TE 2 RZ V2B LE. HRT—ZDREEICONT
X, Unity NCTFRAPDRAZ V=T ay bRIEEL, BT —2 %2182 Z e TEEEAIREE L
7o, BT —ZOERICOWVTIE, 7TFRA DRI Y=V ay M eRZ L ZICTFR FOADE
5X2HITAH X ZEHEL TR L7, Raspberry Pi NDHERT — X Di%(E1X, Apache W
T Raspberry Pi 1232 T/ HTTP #— 3¢ Unity D5 4 75 Y TdH % UnityEngine.Networking
ZHWS Z e TOEEZHIE L. Unity THIRET—X « 774 1% - 7 7 A VEROEHRZ G
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WKHISE 2. £z, REFICT—XOEHEREPMTONRVWEIICT 2D, XEFOXvE—-TL
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ZowaRy FRHAEICL, THA Y ERBERTRE L. TH A ViE, RRKEHEELYID A 2T
BbEDDICL, HETHEEEL 4 DOBFHICHT, T EE—BREOKELHETZ 22 H
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222 —varO—RELTOBRERITS X3ICEELE. Ry FARSSHERRELTWVWS &
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The robot-type user interaction

- Creating and nurturing clerk / guidance robot, which are the technologies that will be needed in the future, at FUN -
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FI0LzorTiR. otivbE I LR ERLT. RRCERTICEEEMT, T2 Tofty This prigect mirm to design and craate # robat fram scratoh and pet it into sctisl operation. Thin year, with the
FOBSEZDBMERSD] Ol TADEMENRTI) LI EAOLE, EEMCMLTME o0 of “ormsting s foundation for e with rabata” and “laading peosle to smile with robots”, the praject. wit

g croats two robats. the artrance rabot and the clerk robot. with the aim of crasting robots that have patential
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Group A ZBIOMRWY I Entrance robot
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WY, BEESIMIZE. XPOAYOZORGHERGERETALERITRITILE
L, BOTRESHEILERELT. ANESENIZRE - ARORUST - AROE
A ARSADBFLEDERELRT, #-. MEROTOLUIFTHALESAOHY
FOBATES. TATLARRRELEHAGIEERELTIS,

GiroupA wil focis on the project’'s chisstive of “creating & foundation for o ie with rabots” end
create an entrance robot to be placed st the entrance of the university Taking advantage of the
robot’s soalabiity, which is an sdvantage of robats, the first sten is to creats a foundation for
placing the rubot st the entrance of Futiee University Habodate, which wil be impraved and used
in the next academic yoar and beyond In arder to buld the foundation, we need to crests the
walie of placing the robot at the sntrance of the univeralty. Tharefors, we aim to realize the
fallowing functions: greeting peaple when thay pass by, caling out for disinfection, guiding them to
the university. and dsplaying contact inf e are alss derng w display
Punction. which ls an sdvantage of the clork rebot created in the previous year's praject.

Group B EBOMRY I Clerk robot
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(Groun B foous on the oljectve of “leading peaole to smile with robots” and aim to create clerk
robat to be placed st the cafeteria on the univercity. From the nterviews wa conducted with the
CO-0F of the univereity, we decidnd Lo create a rabat that eeuld interact with the rebiet 1o
eitartan visitors to the calteris. Thersfor, & is recessary to design a robot that not anly
functions as & shopkesper, such as giving drections or calling for disnfection. but alse makes
peopls want to interact with . Then. we decided to give them a human touch by giving them a
dusl appearance af beng cheerfud and nogative bn addition ta changng the dialogue anid valce
aualty, it in anvisionad to shaw duality by adding movements auch as buding in the bos, appaaring
aut af the box, and waving arms
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Building & everyday life with robots with "Entrance Robot™

Group A fooun on the project’s chjective of "cresting = foundation for a life with robata” and
craated an entrance robat to be placed at the entrance of FUM, Taking advantsgs af the robat's
soalshility, the first step i to create » foundation for placing the robot st the entrance of FUN.
whare it will be moroved and used in the rect scademic yesr and beyond In order to crests the
foundstion. we must cresta the value af placing the robot at the entrance of FUN. To this end. wa
cruated & robot that woulid greet and call on dainfactions whan peopls pass by. We slso achinvsd
the functian of comniunicating information and time vie » daplay. Th robot is the first step in
crmating the valus of placing & rebot st the entrance of FUN.

Overview Create and operate social robots

This project smed 1o design and creats @ robot from scratel end put it into sctusl operetion. This yaer. with
the gosls of “crmating a foundation for u lite with robots” snd "lsading pecgle to smils with robots”. the
progect arasted two robote, the antrence robot and the clerk robot, with the sim of creating rbaots that have
potential and con be used so that they can continue (o be morovod nedt year snd beyarsd

Group B
EBORYEF Clerk robot
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Entertaining people who come cafeteria with 8 “Clerk Robot”

{roap B focus an the oljective of “eeding peagle 1o umile with rebota” and cramted derk robot to b
plnced ot the cafeteria on the unsarcity. From the mterviews we condudtad with the CO0-0P of the
univercity, we decided 1o oraste o robot that can entertaim visitors 1o the cafwteris through mtersction with
tha robot. Thersfor, it is necessany to design » robot that not onty functons as a clerk, such s gving.
dractions or caling for denfection, bl sive makes peogle wark to rtarsct with & Therefors, we crested &
robot thet have husan—ihe and adorsble thet mahe woyehie We wao gave

tha risbol twis wides t iLa bahaver paraanality) 3o thet it woud feel busan, The rebot will make the tme
studern gpand in the caleters mors iy
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