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Abstract

This study aims to develop a system that enables users employing PC and VR devices to collaboratively analyze data visual-
izations in a remote environment. The system provides a task-oriented node-link control interface to aid users in understanding
the visualization analysis process and effectively distributing roles. Additionally, it offers a network environment where multiple
users can collaborate and receive feedback on visualization analysis even when physically separated. To elucidate the collab-
orative analysis method implemented in the system, we designed a scenario. Furthermore, we conducted a pilot experiment to
evaluate the system’s usability with participants majoring in related fields. The experimental results confirmed that users can
freely analyze data through easily comprehensible interface manipulations in an extended reality space, and efficiently conduct

real-time collaborative analysis in a remote environment.
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Table 1: Network Event Data Structure

Event variable | Definition
Composed of Key, Value pairs in a Dictionary
Payload data structure, holding unique information
for each event
EventID Types of events that occurred
SourcelD Types of sources where the events occurred
NodeID Unique ID of the node where
the event occurred
. Millisecond timestamp when
TimeStamp
the event occurred
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Proceed with collaborative analysis on PC & VR devices in a remote environment
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Figure 8: Remote collaborative analysis interaction scenario
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Table 2: Questionnaire lists of pilot experiment

Topic

\ No. \ Question contents

System usability
of each device

Please describe the pros and
cons of using this system on
a PC device from an overall
perspective.

Please describe the pros and
cons of using this system on
a VR device from an overall
perspective.

Understanding
of analysis
based on
node-link
control interface

Did interacting with the
node-link control interface
on PC and VR devices help
3 you comprehensively
understand the overall
process of visual analytic
tasks?

Precision of
control

When using the system on a
PC device, was the process
of clicking/dragging to
control the information of the
target data comfortable and
intuitive?

When using the system on a
VR device, was the process
of clicking/dragging to
control the information of the
target data comfortable and
intuitive?

Convenience of
collaboration
using network

Do you think collaboration
with your partner went
smoothly while using each
device? What were the pros
and cons in terms of
collaboration?
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