EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title FAdvanced Warfare; : VE—RRBERIRELENAT VY RR—RF—LADTH A
Sub Title "Advanced Warfare" : designing immersive board games experience for supporting remotely
activities
Author £, #¥%(Wang, Shuhao)
Fgi&, IEZ(Inakage, Masahiko)
Publisher BRBBAZFAREZERXT AT TH A HEN
Publication year |2021
Jtitle
JaLC DOI
Abstract
Notes ELZUMI. 2021FEXT A TTFHA 2% £9115
Genre Thesis or Dissertation
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K0O40001001-00002021-

0911

BRESBAZZMERVARD NU(KOARA)ICEBHEATVWAR AV TV OEEER., ThThOEESE, ZLFTLFHRLWRTECREL. TOEINEEEEEICELST
REETNTVET, 5lACHLE>TR., EFEELZZEFLTIRAEZTL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

fELimC 2021 £

[ Advanced Warfare] V & — M ERbE % Aite
CUNA Ty RAR—RKT—LDT7TH 1V

B g3 2
KFEBEAT 4 7T VA V5ek

+ f5



RESIIEERIARZERZEGRA T« 7T A VRN
BL (AT« T7THA UZE) REOEME U TR LZELWXTH 5,

+ &5

HREEII Y T 1

Mz B2 8% (EREHEA)

I 81 Bz (RIFEEEAR)
i LEAEAR

fgz B2 84%  (EH)

Mg B B (Rl

M —f . (RlE)



fELimC 2021 &

[ Advanced Warfare] VY & — MERIE % §i{E
EUIENA TV RR—=KT—LDTY A1V

NFTY L FYA Y

A S

SEIEARREDT —L1F, [ATHESDOM, AFE2IZATRZEDTH -7z,
Bz, R—=RT—=L0F 7 74 VIEFITERUEEVALKLEZ T WS, V—
VY IVAT 4 TDABIZLD, I3 2 —varyORERKRELELLTWES,
D7 T4 YDR=RT—=LIEEBEA VT4V T Ty b7+ — LB N,
AV a—RT— LDk >7z, Ao F I A NVADEEIIMA, N2 D
ST — LR R 2 12D RoTz, LU, AV IA VDT I RIVEEDKR—
RTP—b%27TVA352, HeAELETCT LA TERVWED, KT 7075 =Y
PHEFEOIIa=r—Yarvhkbh, MR LTy —AREBRELDNITL
Foz WO HLVHEEZEmMIZ Uz, ZOHBHIZN LT, RO A 774 0D
A= R — L@ EDOA Y 51 VEBIZELGE, A— K7 — 2 OB 7 s
EHMFET A B TYURNE T 4 VHNDMAEDEBNL T Y ROT —LEA
ZXIZEoT, A774VDR= R —LKBREZECTEADTIIRVNEFE X,
ARZEITIE, EHIEXZ DY E— MREZFHRE LT 4 WV e T IR % A
EbLETHIELZH L WA — K7 — A [Advanced Warfare] Z2E U7z, N1 7
Vv RDBEET, HRDOTFYRIVEDOR— K7 =Lk 0 BERT — MMABRNTE
HIREZ Lo T, UL E) & AR EIEIRE 2 W T, 77— A DSAREE - TR -
GG - BRARIR 2 MREE U 72, MGEDREE D S, [Advanced Warfare] DNA 7Y v
RT—=L%TLAFT 5D 0EUVMARDHZ, 512, ZOL5BRTVUXR
Ve T4 VANEMBEDEDNA Ty NERZEMO TV XNV T — LD 7 —
LRERZHLIR U7 Z &I TE B Z L ARZIT 55, [Advanced Warfare] 1, #r



A X E

L\ U E— MEHEHT 5\ T OWEIGA R — K7 — AEB 2B L. 7L A Y —F
T EIER 72 D722 DY ) D EEVED b o 72,

F-—TU—F:

A=K7 =L, 3, VE-—FT2F1ET 14— NI T U YR FYXLET 4
DRIz

BERBRFZRERA T« 7 71 V5

+ &5

11



Abstract of Master’s Thesis of Academic Year 2021

“ Advanced Warfare ”: Designing Immersive Board Games

Experience for Supporting Remotely Activities
Category: Design

Summary

Games in various forms have been an integral part of human society for thousands
of years. In particular, offline activities of board games have gained high popu-
larity since ancient times. With the rapid growth of social media, communication
habits have changed dramatically. Traditional Flyin’ board game activities have
been ported to online platforms and have become part of computer games. In addi-
tion to the impact of the new coronavirus, people’s face-to-face game formats have
gradually become less common. However, playing the digital version of the board
game online brought a new challenge to face: the inability to play face-to-face re-
sulted in the loss of body language and non-verbal communication, which in turn
compromised the gaming experience. In response to this situation, we thought
that if we put traditional offline board games in a remote online environment, we
could restore the offline board game experience by creating a hybrid game format
that combines digital and physical elements while maintaining the physical nature
of the board game. For this study, the author proposed a new board game called
” Advanced Warfare” that combines and expands on the physical and digital as-
pects of this remote environment. We hypothesized that the hybrid arrangement
would provide a richer gaming experience than the traditional digital version of
the board game, and we used heart rate variability as a physiological and emo-

tional indicator to verify the game’s three-dimensionality, immersion, presence,

il



Abstract

and tension. The results of the validation showed that playing the hybrid game
of 7 Advanced Warfare” was more intense heart rate. Furthermore, it can be seen
that this hybrid form of digital-physical combination can extend the gaming ex-
perience of simple digital games. Advanced Warfare pioneered a physical board
game activity in a new remote environment and showed the potential for emotional

connection between players.

Keywords:

board game, haptic games, remote activities, hybrid, digital physical
Keio University Graduate School of Media Design

Shuhao Wang
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#include <Ticker.h>

#define USE_ARDUINO_INTERRUPTS true

// Set-up low-level interrupts for most acurate BPM math.
#include <PulseSensorPlayground.h>

PulseSensorPlayground pulseSensor;

5;
6;
long timel = O;

int pinil

int pin2

long time2 = O;

int PulseSensorPurplePin = O;

int zhengl = 100;

int buzhengl = 300;

int zheng2 = 500;

int buzheng2 = 200;

void exeAQ);

void exeBQ);

void pu(Q);

Ticker model(exel, 1);

Ticker mode2(exeB, 1);

Ticker heart(pu, 20);

void setup() {
Serial.begin(9600) ;
model.start();
mode2.start();
heart.start();
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pulseSensor.analogInput (PulseSensorPurplePin);

pulseSensor.setThreshold(550) ;

if (pulseSensor.begin()) {
Serial.println("We created a pulseSensor Object !");

//This prints one time at Arduino power-up, or on Arduino reset.

}
void loop() {
model.update() ;
mode2.update () ;
heart.update();
}
void exeA(){
timel++;
if (timel < zhengl){
digitalWrite(pinl, HIGH);
} else if (timel < (zhengl + buzhengl)){
digitalWrite(pinl, LOW);

} else{
timel = 0;

}
void exeB(){
time2++;
if (time2 < zheng2){
digitalWrite(pin2, HIGH);
} else if (time2 < (zheng2 + buzheng?)){
digitalWrite(pin2, LOW);
} elsef{
time2 = 0;

}
void pu(){
int myBPM = pulseSensor.getBeatsPerMinute() ;
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// Calls function on our pulseSensor object that returns BPM
as an "int".
// "myBPM" hold this BPM value now.

if (pulseSensor.sawStartOfBeat()) {

// Constantly test to see if "a beat happened".
Serial.println(myBPM); // Print the value inside of myBPM.
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B. Game Progress Record

B. Game Progress Record

Game Progress Record

Player : 1

Date:

Note:

Action Record:

Vs 2
2021 /11 /20

Game :

1

Game Start Time: 14:00:18
Game End Time: 14:04:30
Play Time: 00:04:12

A-attack D-defense S-super attack E-energy charge

Icon:

HP-@ Damage-® Energy- 4

Game Beginning:

Each player- @ @ @ 4

>Game Start:

Round: 1  Action
PlayerA: D
PlayerB: A
Round: 2  Action
PlayerA: A
PlayerB: D
Round: 3  Action
PlayerA: E
PlayerB: E
Round: 4  Action
PlayerA: D
PlayerB: A
Round: 5  Action
PlayerA: E
PlayerB: D
Round: 6  Action
PlayerA: E
PlayerB: E
Round: 7  Action
PlayerA: A
PlayerB: A
Round: 8  Action
PlayerA: E
PlayerB: E
Round: 9  Action
PlayerA: D
PlayerB: A
Round: 10 Action
PlayerA: E
PlayerB: D

Result
L4 4 24
L 444

Result
L 444
L 444

Result
L4424
L4424

Result
L4424
L 444

Result
L4 4 24
L4 44

Result
L 44 224
L4 4 24

Result
L 444
L 4 4V

Result
L4 4 24
04

Result
L 44 24
L 4 AV

Result
[ 4 4 42
L 4 AV

BPM
80
BPM
85
88

BPM
86
87

BPM
85
86

BPM
88
88

BPM
88
87

BPM
87
89

BPM

86
90

BPM
87
89

BPM
88
86

Round: 11 Action
PlayerA: S
PlayerB: D

Round: 12 Action
PlayerA: E

PlayerB: E
Round: 13 Action
PlayerA: E
PlayerB: A
Round: 14 Action
PlayerA: S
PlayerB: D

Result
L 444
L AV

Result
L 44 24
L Avivid

Result
L 4 AV224
L AV

Result
L 4 4V
QOO

BPM
89
BPM
89
920
BPM
86
89
BPM

90
88

>Game Over - PlayerA WIN

B.1 Game Progress Record
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B. Game Progress Record

Game Progress Record [IISs@AR

Player: 1 VS 2 Game: 2
Date: 2021/11/20 Game Start Time: 14:10:58
Game End Time: 14:15:13
Play Time: 00:04:15

Action Record:
Acattack D-defense S-super attack E-snergy charge.

eon:
HP'@ Damage-@ Energy- 4

Round: 1 Action Resut BPM  Round
PlayerA: D 99w 77 Player
PayerB: £ wews 81 Players:

1 Action Result  BPM
D ovo 88

s w0 9

>Game Over - Player8 WIN

PlayerA: v
= E wwoms
Round:3  Action  Result

PayerA: E wwws

PlayerB: £ 9WOms
Round:4  Action  Result

Payerh: D wews

PlayerB: A 9wOMs
Round:5  Action  Result

Playerh: A www

PlayerB: D wwOms
Round:6  Action  Result

PlayerA: D

PlayerB: S wwos

Round:7 Action  Result
Y °o04
PlayerB: A 99O
Round:8  Action  Result
°o0

2
i
5
1
i

Round:9  Action  Result
A E 900

PlayerB:  E wwOs

Round: 10 Action  Result

Playerh:

PlayerB:  E 9o0m

2
s
3% 223 wsd 283 23 233 o3 se¥ pald

B.2 Game Progress Record

Game Progress Record [ISs@AR

Player: 1 VS 2 Game: 3

Date: 2021/11/20 Game Start Time: 14:20:33
Game End Time: 14:24:30

Play Time: 00:03:57

Note:
Action Record:
Acattack D-defense S-super attack E-energy charge.

Round: 1 Action Resut  BPM
PlayerA:  E 9wy 84
PlayerB: E  wewss 88
ound:2  Action  Result  BPM
PlayerA:  E 99w 79
PlayerB:  E wwwss 89
Resut  BPM
wowiss 83
wwiiis 89
Resut  BPM

v
90444 91

Rosut  BPM
9O 88
Resut  BPM
3
oo 91
Resut  BPM
ooos 88
woos 93

>Game Over - PlayerB WIN

B.3 Game Progress Record
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B. Game Progress Record

Game Progress Record [IISs@ART

Player: 3 VS 4

Date: 2021/11/20

Note:
Action Record:

Game: 1
Game Start Time: 14:40:22
Game End Time: 14:44:21
Play Time:00:03:59

Acattack Ddefense S-super attack E-energy charge.

eon:
HP@ Damage-@ Energy- 4

‘Game Baginning:
o

>Game Start:

Round: 1 Action

PlayerA: A
;A

PlayerA: -
yerB: A
Round: 4 Action
Player:  E
PlayerB:  E
Round: 5 Action
Player: A
tayer8: D
Round: 6 Action
PlayerA: D
tayer8: S
Round:7  Action
PlayerA: D
layerB:  E
Round: 8 Action
Playerh:  E
PlayerB: A

>Game Over - PlayerB WIN

B.4 Game Progress Record

Game Progress Record [IG@mAN

Eachpiayer- 9@ @ 4

Result

v
oo

Resutt
oo
oo
Result
wooss
Result
oo
R
Result
.0
oo
Result
oo
Result

900
oo

Player: 3 VS 4
Date: 2021/11/20

223 323 28} as¥ 883 sef =83 23

Game: 2
Game Start Time: 14:45:58
Game End Time: 14:50:30
Play Time:00:04:32

S-supor attack E-energy charge

Energy- 4
.4

Round:1 Action Result
PlayerA: D www;
Player8: A wew
Round:2 Action Result
PlayerA: A

Player8: E  wwor
Round:3 Action  Result
PlayerA: D

Player8: E  wwos
Round:4 Action Result
PlayerA: £ 9904
Player8: S wwo
Round:5 Action Result
PlayerA: ~ E OOk
Player8: D wwo
Round:6 Action Result
PlayerA: S @90
Player8: D

Round:7 Action Result
PlayerA: D %00
Player8: E  woos
Round:8 Action Result
PlayerA:  E 0004
Players: A

>Game Over - Player8 WIN

B.5 Game Progress Record

23 283 se¥ 233 223 823 2aF 3s3
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B. Game Progress Record

Game Progress Record

Player : 3 VS 4

Date: 2021/11/20

Note:

Action Record:

Game :

3

Game Start Time: 14:52:44
Game End Time: 15:01:30
Play Time: 00:08:46

A-attack D-defense S-super attack E-energy charge

Icon:

HP-@ Damage-§ Energy- 4

Game Beginning:

Each player- @ @ @ 4

>Game Start:
Round: 1  Action
PlayerA:

PlayerB: A

Round: 2  Action
PlayerA: E
PlayerB: D

Round: 3  Action
PlayerA: A
PlayerB: D

Round: 4  Action
PlayerA: S
PlayerB: D

Round: 5  Action
PlayerA: D

PlayerB: E
Round: 6 Action
PlayerA: E
PlayerB: D
Round: 7  Action
PlayerA: D
PlayerB: A
Round: 8  Action
PlayerA: A
PlayerB: E
Round: 9  Action
PlayerA: E
PlayerB: E

Round: 10 Action
PlayerA: D
PlayerB: D

Result
VOO
L 444

Result
VOO444
L 444

Result
L 4 AV224
L 444

Result
L 4 4V
° 0

Result
L 4 AV
L 4 AV 4

Result
L 4 AV 4
L 4 A2 4

Result
04
L 4 AV

Result
L 4 AV
L A4V

Result
L 4 A4
®¥OV44

Result
04
VOV44

BPM
85
84

BPM
87
86

BPM
86
86

BPM
88
87

BPM
85
83

BPM
86

86

BPM

84
86
BPM
88
87

BPM
89
86

BPM

86
20

Round: 11
PlayerA:
PlayerB:

Round: 12
PlayerA:
PlayerB:

Round: 13
PlayerA:
PlayerB:

Round: 14
PlayerA:
PlayerB:

Round: 15
PlayerA:
PlayerB:

Round: 16
PlayerA:
PlayerB:

Action
S
Action
E
D
Action
D
Action

D

E
Action

E

D
Action

A
E

Result
L A%V
L AV

Result
L AUVZ 4
00

Result
L AUV
¥ 00

Result
L A%V
004

Result
L AUVZ 4
L AUV 4

Result
L AUV
(Mvivi24

BPM
88
89

BPM
84
90

BPM
86
89

BPM
87
87

BPM
88
75

BPM
91
88

>Game Over - PlayerA WIN

B.6 Game Progress Record

60



8% B. Game Progress Record

Game Progress Record

Player : 5 VS 6 Game: 1

Date: 2021 /11 /20 Game Start Time: 15:30:34
Game End Time: 15:34:58
Play Time: 00:04:24

Note:

Action Record:
A-attack D-defense S-super attack E-energy charge

Icon:
HP-@ Damage-§ Energy- 4

Game Beginning:

Each player- 9 @ @ 4

>Game Start:

Round: 1  Action Result BPM Round: 11 Action Result BPM
PlayerA: A (4 4 J 86 PlayerA: E (Vivivi 90
PlayerB: A (444 80 PlayerB: A L 4 V) 87
Round:2 Action Result BPM

PlayerA: D o ov a7 >Game Over - PlayerB WIN
PlayerB: E L 4 4 24 86

Round: 3  Action Result BPM

PlayerA: E L 4 44 89

PlayerB: A L 444 86

Round: 4  Action Result BPM

PlayerA: D L 4 Av2d 86

PlayerB: E L 4 4 24 84

Round: 5 Action Result BPM

PlayerA: A [ 4 V] 87

PlayerB: A L 44 4 86

Round: 6 Action Result BPM

PlayerA: E Y04 79

PlayerB: E L 4 4 24 84

Round: 7  Action Result BPM

PlayerA: D L 4 4% 4 86

PlayerB: E L 4 4 224 82

Round: 8 Action Result BPM

PlayerA: A [ Aviv] 90

PlayerB: S L 4 4 4 88

Round: 9 Action Result BPM

PlayerA: E  OO4 85

PlayerB: D 1444 85

Round: 10 Action Result BPM

PlayerA: A L AViV] 87

PlayerB: E 04 86

B.7 Game Progress Record
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B. Game Progress Record

Game Progress Record

Player : 5 VS 6

Date: 2021/11/20

Note:

Action Record:

Game: 2

Game Start Time: 15:35:01
Game End Time: 15:38:34
Play Time: 00:03:36

A-attack D-defense S-super attack E-energy charge

Icon:

HP-@ Damage-§ Energy- 4

Game Beginning:

Each player- 9 @ @ 4

>Game Start:

Round: 1  Action
PlayerA:

PlayerB: E
Round: 2  Action
PlayerA: S
PlayerB: A
Round: 3  Action
PlayerA: E
PlayerB: E
Round: 4  Action
PlayerA: A
PlayerB: E
Round: 5  Action
PlayerA: D
PlayerB: S
Round: 6 Action
PlayerA: E
PlayerB: E
Round: 7  Action
PlayerA: A
PlayerB: E

>Game Over - PlayerA WIN

B.8 Game Progress Record

Result
L4 4 244
L4 4 244

Result
L 444
L 4 AV

Result
L4424
L 4 AV24

Result
L 444
0044

Result
L 4 AV
L AUV

Result
L 4 AV 4
004

Result
L 4 4V
Q0044

BPM
83
80

BPM
87
88

BPM
83
84

BPM
86
85

BPM
89
87

BPM
82
83

BPM

84
89
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B. Game Progress Record

Game Progress Record

Player : 5 VS 6

Date: 2021 /11/20

Note:

Action Record:

Game :

3

Game Start Time: 15:40:12

Game End Time: 15:47:24
Play Time: 00:07:12

A-attack D-defense S-super attack E-energy charge

Icon:

HP-@ Damage-® Energy- 4

Game Beginning:

Each player- @ @ @ 4

>Game Start:

Round: 1  Action
PlayerA:

PlayerB: E
Round: 2  Action
PlayerA: E
PlayerB: E
Round: 3  Action
PlayerA: E
PlayerB: E
Round: 4  Action
PlayerA: D
PlayerB: S
Round: 5 Action
PlayerA: A
PlayerB: E

Round: 6  Action
PlayerA: A
PlayerB: E

Round: 7  Action
PlayerA: E

PlayerB: E
Round: 8 Action
PlayerA: D
PlayerB: S
Round: 9  Action
PlayerA: S
PlayerB: S
Round: 10 Action
PlayerA:

PlayerB: E

Result BPM
L 44 221 80
L4 4 224 80
Result BPM
Yees44 85
Y444 85
Result BPM
YVei444 88
YVi444 89
Result BPM
WOO4444 90
L4 4 227 86
Result BPM
L4 4 2224 86
PWO444 89
Result BPM
L4 4 224 89
W¥OV4444 89
Result BPM
YVes44 88
WOV 4444 87
Result BPM
WOO444 90
WOV444 85
Result BPM
L 4 424 88
¥O04 86
Result BPM
L 4 A4 87
¥OV44 87

Round: 11
PlayerA:
PlayerB:

Round: 12
PlayerA:
PlayerB:

Round: 13
PlayerA:
PlayerB:

Round: 14
PlayerA:
PlayerB:

Round: 15
PlayerA:
PlayerB:

Action
S
Action
E
D
Action
D
Action
D
E
Action

E
A

Result
L AV
L AV

Result
® O04
L AV

Result
OO
L AV

Result
® OO0
L A2

Result
(Vivivid
O

BPM
87
BPM
86
BPM

85
BPM
86
BPM
84

>Game Over - PlayerB WIN

B.9 Game Progress Record
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B. Game Progress Record

Game Progress Record

Player: 7 VS

8

Date: 2021/11/20

Note:

Action Record:

Game: 1

Game Start Time: 16:00:00
Game End Time: 16:03:58
Play Time: 00:03:58

A-attack D-defense S-super attack E-energy charge

Icon:

HP-@ Damage-§ Energy- 4

Game Beginning:

Each player- 9 @ @ 4

>Game Start:
Round: 1  Action
PlayerA:

PlayerB: D
Round: 2  Action
PlayerA: S
PlayerB: E
Round: 3  Action
PlayerA: D
PlayerB: S
Round: 4  Action
PlayerA: E
PlayerB: D
Round: 5  Action
PlayerA: A
PlayerB: D
Round: 6 Action
PlayerA: E
PlayerB: E
Round: 7  Action
PlayerA: E
PlayerB: E
Round: 8  Action
PlayerA: E
PlayerB: D
Round: 9  Action
PlayerA: S
PlayerB: S

Round: 10 Action
PlayerA: A
PlayerB: E

Result
L4 4 224
L4424

Result
L 444
VOV44

Result
0
® 00

Result
04
L AV

Result
° 0
OO0

Result
L 4 AV 4
004

Result
L 4 AV22d
WOV

Result
VOO444
VOV44

Result
L 4 A4
® OO0

Result
0
(Vviv]

BPM >Game Over - PlayerA WIN
86
BPM
90
BPM
84
BPM
81
BPM
85
BPM
84
BPM
86
BPM
86
82
BPM
89
88
BPM

86
89

B.10 Game Progress Record
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Game Progress Record

Player : 7 VS 8 Game: 2

Date: 2021/11/20 Game Start Time: 16:10:05
Game End Time: 16:14:12
Play Time: 00:04:07

Note:

Action Record:

A-attack D-defense S-super attack E-energy charge
Icon:

HP-@ Damage-§ Energy- 4

Game Beginning:

Each player- @ @ @ 4

>Game Start:

Round: 1  Action Result BPM
PlayerA: E L 4 4 224 82
PlayerB: E L 4 4 224 81

Round:2 Action Result BPM
PlayerA: A [ 1 2 24 83
PlayerB: E Y0444 84
Round: 3  Action Result BPM
PlayerA: D [ 4 4 24 82
PlayerB: E W 04444 86

Round: 4  Action Result BPM
PlayerA: E L 4 4 274 86
PlayerB: E VOO44444 89

Round: 5 Action Result BPM
PlayerA: S L 444 89
PlayerB: A ¥OV4444 88
Round: 6 Action Result BPM
PlayerA: D [ 4 V] 89
PlayerB: S WOV44 86
Round: 7  Action Result BPM
PlayerA: E QOO+ 90
PlayerB: S [ Jviv] 84

>Game Over - PlayerB WIN

B.11 Game Progress Record
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B. Game Progress Record

Game Progress Record

Player: 7 VS 8 Game: 3

Date: 2021/11/20 Game Start Time: 16:18:34

Note:

Action Record:

Game End Time: 16:24:53
Play Time: 00:06:19

A-attack D-defense S-super attack E-energy charge

Icon:

HP-@ Damage-® Energy- 4

Game Beginning:

Each player- @ @ @ 4
>Game Start:

Round: 1  Action
PlayerA: E
PlayerB: E

Round: 2  Action
PlayerA: E
PlayerB: E

Round: 3  Action
PlayerA: D
PlayerB: E

Round: 4  Action
PlayerA: E

PlayerB: E
Round: 5 Action
PlayerA: D
PlayerB: E
Round: 6 Action
PlayerA: D
PlayerB: S
Round: 7  Action
PlayerA: A
PlayerB: A
Round: 8 Action
PlayerA: E
PlayerB: E
Round: 9  Action
PlayerA: S
PlayerB: S
Round: 10 Action
PlayerA:

PlayerB: E

B.

Result BPM Round: 11 Action  Result BPM
L4 4 224 79 PlayerA: D [ AvivV] 89
L4 4 224 80 PlayerB: S W04 87
Result BPM Round: 12 Action  Result BPM
Yeei44 84 PlayerA: E [VivivZa 90
Yow444 81 PlayerB: A [ AviV] 88
Result BPM

oewiis 86 >Game Over - PlayerB WIN
Y444 86

Result BPM

YVei444 88

YOeii444 87

Result BPM

YOVi444 86

VOW44444489

Result BPM

®OO4444 89

Y44 86

Result BPM

VOO444 91

YVes44 83

Result BPM

901444 89

YOw4444 80

Result BPM

L4 4 444 89

L4 4 224 20

Result BPM

| 0 86

00444 89

12 Game Progress Record
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B. Game Progress Record

Game Progress Record

Player : 1T VS 2

Date: 2021 /11/ 21

Note:

Action Record:

A-attack D-defense S-super attack E-energy charge

Icon:

HP-@ Damage-® Energy- 4

Game Beginning:

Each player- @ @ @ 4

>Game Start:
Round: 1  Action
PlayerA:

PlayerB: E

Round: 2  Action
PlayerA: E
PlayerB: S

Round: 3  Action
PlayerA: S
PlayerB: D

Round: 4  Action
PlayerA: D
PlayerB: E

Round: 5 Action
PlayerA: E

PlayerB: E
Round: 6  Action
PlayerA: A
PlayerB: S

>Game Over - PlayerB WIN

B.13 Game Progress Record

Result
L 44 224
L4 4 224

Result
0044
L 444

Result
® OQ
0

Result
® O0
04

Result
004
VOO

Result
QOO0
L 4 AV

Game :

Game Start Time: 14:00:09
Game End Time: 14:02:18
Play Time: 00:02:18

BPM
80
BPM
84
BPM
85
BPM
83
BPM
82
BPM

83
84

67



f5

B. Game Progress Record

Game Progress Record

Player :

Date:

Note:

Action Record:
A-attack D-defense

Icon:
HP-@ Damage-@

Game Beginning:

3 V§ 4

2021 /11 /21

Game :

1

Game Start Time: 14:30:00
Game End Time: 14:34:12
Play Time: 00:04:12

S-super attack E-energy charge

Energy- 4

Each player- @ @ @ 4

>Game Start:
Round: 1  Action
PlayerA:

PlayerB: E
Round: 2  Action
PlayerA: E
PlayerB: E
Round: 3  Action
PlayerA:

PlayerB: A
Round: 4  Action
PlayerA: D
PlayerB: E
Round: 5 Action
PlayerA: A
PlayerB: S
Round: 6  Action
PlayerA: D
PlayerB: A
Round: 7  Action
PlayerA: E
PlayerB: E
Round: 8 Action
PlayerA:

PlayerB: E
Round: 9  Action
PlayerA: D
PlayerB: S
Round: 10 Action
PlayerA:

PlayerB: E

Result
L 444
YOO+

Result
L4444
POO444

Result
L4424
VOO

Result
L 44 24
L4 42221

Result
L 4 AV
L 4 AV 4

Result
L 4 AV
0

Result
L4 444
L 4 A2 4

Result
04
L4 AVazd

Result
004
L 4 4V

Result
VOV44
L 4 AV 4

BPM
83

BPM
79
78

BPM
83

BPM
81

BPM
85
83

BPM
84
82

BPM
81
82

BPM
85
83

BPM
82
81

BPM
83
82

Round: 11 Action

PlayerA:

PlayerB: A
Round: 12 Action
PlayerA: E
PlayerB: E

Round: 13 Action
PlayerA: A
PlayerB: E

Result
L AV}
OO

Result
L AVAVZd
L AVAVZ4

Result
OO
QOO+

BPM
84

BPM
86

BPM
84

>Game Over - PlayerA WIN

B.14 Game Progress Record
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1% B. Game Progress Record

Game Progress Record [ISs@en]

Player: 5 VS 6 Game: 1

Date: 2021/11/21 Game Start Time: 15:00:00
Game End Time: 15:02:33
Play Time: 00:02:33

Note:

Action Record:

Aattack Ddefense S-super attack E-snergy chargs.

Icon
HP-® Damage-® Eneray- 4

Round:1 Action Result  BPM
PlayerA:  E wwop 83
PlayerS8: A wew 80
Round:2 Action Resuft  BPM
PlayerA:  E wwor 85
Player8: E  wews 83

Round:3 Action Result  BPM
PlayerA: A weo 82
Player8: D wews 83
Round:4 Action Result  BPM
PlayerA: D 85
Player8: E  wewss 79

Round:5 Action Result BPM
PlayerA: D woo 82
Player8: S wew 84
Round:6 Action Result  BPM
PlayerA: £ woos 81

Player8: D wew 84
Round:7 Action Result  BPM
PlayerA: A 84
Player8: E  wwor 83

Round:8 Action Result BPM
PlayerA: E OO0+ 85
Player8: A weo 82

>Game Over - PlayerB WIN

B.15 Game Progress Record

Game Progress Record [ISessnT]

Player: 7 VS 8 Game: 1

Date: 2021/11/21 Game Start Time: 15:30:00
Game End Time: 15:32:48
Play Time: 00:03:48

S-super attack E-energy charge

Energy- 4
4
ult
oy 82
oo
Resut
wowiss 81
w79
Resut  BPM
wow, 83
oo T8
Resut  BPM
oy 82
woon 81
Result
woo 79
78
Result  BPM
weor 82
v 78
Result  BPM
weor 84
v 82
Resut  BPM
wwo B2
oo 83

>Game Over - PlayerA WIN

B.16 Game Progress Record

69



	序論
	研究背景
	研究動機
	研究目的
	論文の構成

	関連研究
	ボードゲームとは
	ボードゲームの歴史

	ネットワークされたゲームの事例
	ネットワーク化されたデジタルボードゲーム
	ネットワーク化されたフィジカルなゲーム

	拡張されたゲーム体験
	触覚により拡張されたゲームの効果
	視覚により拡張されたボードゲーム
	ハイブリッドのボードゲーム

	考察

	コンセプト
	デザイン概要
	フィジカルのデザイン
	コンポネートのデザイン
	ルールのデザイン

	デジタルのデザイン
	デバイスのデザイン
	発生するタイミングのデザイン

	ハイブリッドゲーム仕方のデザイン

	評価
	概要
	実験の目標
	実験対象

	実験のセッティング
	ABテストの設計
	結果
	実験の結果
	インビューの結果

	まとめ

	結論
	結論
	今後の展望

	謝辞
	参考文献
	付録
	触覚フィードバックコード
	Game Progress Record


