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[Abstract]

Mixed reality (MR) technology in virtual pet simulations present significant potential for maximizing user immersion and
interaction. Traditional virtual pet simulations, primarily based on mobile devices or computers, face limitations in immersion due
to the disconnect between virtual and real worlds. To address this issue, a design that combines a speech recognition model with
sentence similarity analysis to process diverse user commands and employs gesture-based intuitive interaction methods was
developed. This design allows users to naturally interact with virtual pets through conversations and physical actions. The results
demonstrate that the new interaction method leveraging MR technology enhances emotional bonding with virtual pets and
improves user immersion. This highlights MR technology’s ability to facilitate seamless interaction between users and virtual

elements, contributing to the design of emotionally engaging digital environments.
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Multi-View Hand Tracking Process in VR

ERE - Keyp_)(_nnt VR Interaction
Capture Recognition
f Hand 3D Pose |
Detection Estimation

g 1. oEs Aot VR
Fig. 1. Multi-view hand tracking process in VR
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"The image was written in Japanese.
J3 3. 19964 Ciojnx| CIXiel 65
Fig. 3. Six Tamagotchi designs from 1996
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“The image was written in Korean.
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Fig. 4. Nintendogs Chihuahua & Friends

» Tamagotchi (1996)
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* Pokemon Go (2016)
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Fig. 5. Playing the EyePet

a8 6. ZAUE 10 E80] FH 25
Fig. 6. Pokemon Go play screen
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Fig. 7. Playing the Neko Atsume Purrfect Kitty Collector

* Neko Atsume Purrfect Kitty Collector (2023)

Neko Atsume Purrfect Kitty Collectors= Meta
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Table 1. Key features and potential improvements of major
virtual pet games

Case Features Improvements
—-New digital
Tamagotchi | entertainment —Limited interaction
(1996) —Induction of emotional | -Simple graphics
connection
Nintendogs —Immersive interaction —Depends on specific
(2005)g with touchscreen and devices
voice recognition —Repeated game play
—Lack of accuracy of
EvePet —AR technology hand tracking
(2y009) integrates real-world —Deterioration of
and digital elements immersion due to
interaction in the air
—Combining real-world
exporation and AR
technology
Pokemon _E]eovtl)ﬁg autonomy with —Network dependency
Go (2016) —Strengthen —User safety issues
user—to—user
cooperation and
community
Neko —Provides realistic -
Atsume ) . —Limited content
interaction in MR ; ;
Purrfect ) —Deterioration of
. environments . )
Kitty ) . immersion due to
—Can interact with . o .
Collector . interaction in the air
(2023) various characters
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Default Scared Angry Happy Sleepy

State

Energy State 20~100 1~20 20~100 0

Stress State 20~80 X 81~100 0~20 X

Slow down a | Slow down a

Condition X little ot

Speed up a lot | Unresponsive

a2 9. IDAS| Aefol| w2 H5t
Fig. 9. Changes depending on the state of the IDA
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7P S Aol FEo] ohd 7]
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Table 2. Changes in conditions and states of interaction

1) IDAS] “3E(State) Al=H

IDAE YA, 2E# 2 7=} 2+ 4
© 2 3} State A|AES ZHRa1 Qit) o] W o
oll AgH o= ks mAH, 19 97 2 el ulet
IDA®] “Jef7}F vt oo} 2 ) Wsh= IDAS] s &
T 9 AEHE FaH s vepde, FYolojete] wuity &
JHs AslsiErt

2) AHEA WA S A% AA

AREAL ARSI BYT 5 AEE AREAL QTE
Ho] a9} AlZbA = @ A5 AAIESI o5 3] =LA
BEgd Ul Qxvoeld Ul, FEF o84 58 F71819]
th REZY Ul A5 AH8AREo] IDAS] 753 AHEHE
AA 03T 4= =E Zolr) Ql¥wold Ul IDAY] 4
2 A7) S Ao R Alste], ARAE e A
Ja3t ARE 47 218t 4= girk FE]F o] =A% IDA

g EE AR 1EE] S8 FEE o|RA &
= ALg) G550, &3 A= SIE o|BEA 7}
FAETh

j&éé&

=

R) R\ e |
IDAE tH¥st JAH9A V)5S Sl ARgAreke] wihs
ax%s}u:] §7L1:7]_ E_;Q /\% ] I:\ﬂE——‘o—]_ _’_7]_7<40 )\OLEX_}%_
o] gt AEA8S F3) IDAS State”} ¥HE3hH,

Jm

Interaction Description Voice Command Hand gesture Affinity Stress Energy
If the user's command does not
No match any pre—defined commands
) based on sentence similarity, "l don't Anything X X X X
understanding N
understand" message and puzzled
animation are shown.
. . IDA wins:
>
Cham Cham | (Affinity = GQ) Play Cham Cham | Ex) Let's play Cham Turn left o right . 5/ DA )
Chamgame | Cham game with IDA. Cham .
loses: +2
Compliment Eompllmentlng IDA results in - a Ex) Well done Thumbs-up +1 -3 X
appy expression.
Go to object ColmmandslIDA to move to a specific Ex) Go to "XX" X X +2 5
object mentioned.
Bring object CovmmandvaDA to bring a specific Ex) Bring "XX" to me X X +3 -3
object mentioned.
Call IDA Clapping hands to call IDA, making it Ex) Come here X X 42 i
approach the user.
- IDA wins:
— — > — _
Rockl Paper (Afflmty = 30) Play rock—paper Ex) Let's play RPS Rockl, Paper, " 5 /DA 5
Scissors scissors with IDA. Scissors .
loses: +2
Point to Object Pomtls tq an object to command IDA Ex) Bring that to me Pointing gesture X X -2
to bring it.
ini >
Dance (Affinity — 6(.)) Commandsl lDA, to Ex) Dance for me X X +2 -5
dance, triggering a dance animation.
Greeting User says hello, and IDA responds by Ex) Hello X 1 X _
waving its hand.
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