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Title

Measuring and Evaluating Personal Space to Build a Comfortable Relationship with Avatar

Abstract

In recent years, social communication through avatars has been used in a variety of situations, such as the
metaverse and avatar robots. Avatars are being used in a wide range of fields, including entertainment, work,
distance learning, medical care, and hospitality. According to an independent U.S. study, the Avatar market
is expected to reach approximately 68,579 trillion yen by 2030.

We cannot avoid communicating with others in the same space daily. We naturally begin to think about our
judgments and perceptions of space and the interpersonal distance we feel when we are in that space. When
someone gets too close, many people feel annoyed or uncomfortable. On the other hand, just as people are
aware of their personal space to establish comfortable relationships in the real world, there is a personal
space in avatar communication where people feel uncomfortable because of the intrusion of the other avatar.

In this research, aiming to realize communication that maintains a comfortable relationship with an avatar,
we first conduct two experiments to measure and evaluate the user's personal space in real space, metaverse
space, and an avatar robot environment, with each constraint. Next, the results of the experiments are
properly analyzed to determine the range of personal space felt by the avatar and to identify the factors that
affect the size of the personal space. Finally, I hope to develop an integrated understanding of real and
metaverse space and build a model of dynamic environment-adaptive personal space that adapts to diverse
avatars and user characteristics. Experiments were conducted with the above objectives in mind. Using the
first-person perspective approach experiment method, we measured the personal space in front of a robot
and a human subject in a real space twice per person and evaluated the results with a questionnaire using the
SD method. Using the same method and procedure as above, the personal space in front of a robot avatar
and a human avatar in a virtual space was measured twice per person and evaluated by a questionnaire using
the SD method.

The results of the experiments showed that the personal space in the virtual space was larger than that in
the real space. According to the results of Experiment 1, there was no significant difference in personal
space between the human and robot subjects. To further verify this, experiment 1 was repeated with a short
human avatar (the same height as the robot) and a tall robot avatar (the same height as the human subject),
and Experiment 2 was conducted. The results of Experiment 2 showed that the personal space of the tall
robot avatar was significantly larger than that of the robot avatar and significantly larger than that of the
human avatar.

These results suggest that the CG images may have created a more negative impression than the real
images, which may have affected personal space. Even in virtual space, the height of the robot affected the
personal space, and for the same height, the personal space of the robot was found to be larger than that of
the human avatar.

Key Word (5 words)
Metaverse, Virtual Reality, Personal Space, Avatar, Robot
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using UdonSharp;
using UnityEngine;
using VRC. SDKBase:
using VRC. Udon;
using TMPro; // {ETextMeshPro
public class PositionRecorder : UdonSharpBehaviour
{
public TextMeshProUGUI positionLogText:
private VRCPlayerApi localPlayer;
private float lastRecordTime = Of;

public float recordinterval = 1f; //[GFEAYIE) (F)

void Start()
{

localPlayer = Networking. LocalPlayer;

if (localPlayer == null)

{
Debug. LogError (“Local player not found.”)
return;

}

if (positionLogText == null)

{
Debug. LogError (“"Position Log Text is not assigned.”);
return;

}

Debug. Log (“PositionRecorder initialized successfully.”);

}

void Update ()
{
// HENBEES
bool triggerPressed = Input. GetAxisRaw("Oculus_CrossPlatform_SecondarylndexTrigger”) > 0.75f;

[/ N EARERBE

bool mouseClick = Input. GetMouseButtonDown (0) ;

// WEEREEHICRATEIER
if ((triggerPressed || mouseClick) & Time.time >= lastRecordTime + recordInterval)
{

Debug. Log ("Recording position.”);

RecordPosition() ;

lastRecordTime = Time. time;
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private void RecordPosition()
{
Vector3 playerPosition = localPlayer. GetPosition() ;
float distanceToOrigin = new Vector2(playerPosition. x, playerPosition.z).magnitude;
string logEntry = $”Position: X: {playerPosition.x:F2}, Y: {playerPosition.y:F2}, Z: {playerPosition.z:F2} | Distanc
e: {distanceToOrigin:F2}m¥n”;

positionLogText. text += logEntry;
Debug. Log ("Recorded: ” + logEntry);

}
}
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