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Summary of Research Papers 
Paper 1: Virtual Reality Enabled Immersive Data Visualisation for Data 
Analysis (Baigabulov & Ipalakova, 2025) 
This paper explores how virtual reality (VR) can enhance data visualization and 
analytics by providing immersive three-dimensional (3D) environments. The authors 
proposed an integrated framework for visualizing multidimensional datasets within 
VR using head-mounted displays and spatial interactions. Their findings reveal that 
immersive visualization allows users to perceive patterns and correlations more 
effectively than traditional 2D graphs. However, challenges such as user fatigue, 
latency, and high computational cost remain significant drawbacks. 

 

Paper 2: Data Visualization in Big Data Analysis – Applications and Future 
Trends (Ouyang, 2024) 
This review study investigates the evolution of visualization methods in big data 
analytics. It highlights the integration of interactive visualization, augmented and 
virtual reality, and artificial intelligence to improve analytical efficiency. The author 
emphasizes that immersive and intelligent visual systems will be key to understanding 
complex data relationships in the coming years. The limitation is that the work is 
theoretical, offering conceptual directions rather than concrete experiments. 

 

Paper 3: Transforming Graph Data Visualisations from 2D Displays into 
Immersive 3D Environments (Frontiers in Virtual Reality, 2023) 
This experimental research evaluates the effect of shifting graph visualizations from 
2D to immersive 3D virtual reality. Forty participants analyzed network data using 
both formats. Results demonstrated higher accuracy, faster pattern recognition, and 
improved spatial understanding in VR. Yet, some users experienced eye strain and 
navigation difficulties after long sessions. The study concludes that VR visualization 
can strengthen users’ analytical insight when properly optimized for ergonomics. 

 

Paper 4: Visualization in Virtual Reality – A Systematic Review (arXiv, 2022) 
The study provides a systematic review of over 180 papers focusing on VR 
visualization across fields such as science, healthcare, and engineering. It identifies 
trends including the shift toward real-time 3D analytics and immersive exploration of 
large datasets. The review concludes that while VR enhances engagement and 
comprehension, limited empirical studies have validated its effectiveness in business 
decision-making scenarios. 

 

Paper 5: Investigating the Significance of Virtual Reality in Stimulating 
Improvement within Supply Chains: A Data Visualization Approach 
(ResearchGate, 2024) 



This paper proposes a VR-based visualization model to monitor supply chain 
performance data. Using 3D dashboards inside a VR environment, decision-makers 
could view logistics flows, inventory levels, and process bottlenecks interactively. 
Results from simulations showed a 25% faster decision-making rate compared to 2D 
tools. However, high hardware cost and system complexity restrict real-world 
implementation. 

 

Paper 6: Improving Big Data Analytics with Interactive Augmented and Virtual 
Reality (Journal of Big Data Applications, 2022) 
The authors introduce an architecture combining big data platforms (Hadoop, Spark) 
with VR/AR visualization. The system allows analysts to explore data clusters in 3D 
spaces and interact through gestures. Case studies on energy sector data revealed up to 
30% improvement in data analysis speed and insight accuracy. The main drawbacks 
include hardware requirements and integration difficulties in enterprise environments. 

 

Critical Analysis 
The reviewed studies collectively illustrate that immersive visualization—especially 
using VR—offers tangible benefits for understanding complex datasets. 
Strengths: 

 Most works demonstrate improved pattern recognition, user engagement, and 
decision-making efficiency. 

 Integration of AI and VR suggests future convergence between automated 
analytics and intuitive visualization. 
Weaknesses: 

 Many studies are simulation-based and lack real-world deployment. 
 Cost and hardware demands limit accessibility. 
 Few papers measured cognitive load or long-term usability for decision-

makers. 

Overall, the literature establishes a promising foundation but calls for empirical 
validation through field experiments in organizational contexts. 

 

Connections 
1. Shared focus on VR and Big Data: All studies explore VR as a tool for 

enhancing data comprehension. 
2. Interactivity and immersion: Every paper stresses that 3D interaction 

deepens understanding of multi-dimensional information. 



3. Support for decision-making: Several works, especially in applied contexts 
(Papers 3 & 5), link immersive visualization to faster, more confident 
decisions. 

4. Technology integration: Combining VR with AI, AR, and big data tools is a 
common research trajectory. 

5. Usability and accessibility: Each study recognizes the importance of 
designing lightweight, user-friendly visualization systems. 

 

Conflicts between Findings 
1. Experimental vs. Conceptual Approaches: Some studies (e.g., Papers 1, 3, 

and 5) offer empirical validation, while others (Papers 2 and 4) remain 
theoretical. 

2. Immersion vs. Complexity: While immersion enhances understanding, some 
findings note that excessive 3D effects may overwhelm users. 

3. Hardware Requirements: Advanced VR setups improve visualization but 
increase cost and setup complexity, leading to mixed feasibility conclusions. 

4. Decision-making Evidence: Only a few studies directly measured decision 
performance; others inferred potential improvements. 

5. Cross-Disciplinary Scope: Some studies (e.g., in supply chains) show 
domain-specific results that may not generalize to all big data contexts. 

 

Synthesis Matrix for Literature Review 

Study (Year) 
Research 

Design 
Key Findings Methodology Limitations 

Baigabulov & 
Ipalakova (2025) 

Conceptual + 
Experimental 

Immersive 3D 
visualization 
improves pattern 
recognition 

Framework 
design & VR 
prototypes 

Limited real-
world testing 

Ouyang (2024) Review 
Future trends of VR & 
AI integration for big 
data 

Literature analysis 
Lacks 
empirical data 

Frontiers in VR 
(2023) 

Experimental 
Higher accuracy and 
faster insight in 3D 

User study with 
40 parƟcipants 

Eye strain & 
small sample 

arXiv (2022) 
Systematic 
Review 

Trends toward 
immersive analytics 

Meta-analysis 
Few decision-
making studies 



Study (Year) 
Research 

Design 
Key Findings Methodology Limitations 

ResearchGate 
(2024) 

Applied 
Simulation 

25% faster decision 
speed in VR 

Supply chain VR 
simulation 

High cost & 
complexity 

Journal of Big 
Data (2022) 

Technical 
Framework 

30% faster analyƟcs 
and clearer 
relationships 

System 
integration test 

Hardware 
constraints 
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