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Introduction: 

In recent years, the frequency and complexity of disasters—both natural and man-

made—have significantly increased, placing tremendous pressure on emergency 

response systems. Among these, CBRN (Chemical, Biological, Radiological, and 

Nuclear) incidents are especially dangerous due to their unpredictable nature and 

long-term impacts on health and the environment. Traditional training methods for 

disaster response often involve live drills, which are costly, logistically complex, and 

carry inherent risks. 

To address these challenges, the project presents a VR-based disaster management 

simulator—developed using Unity and Blender—that offers a safe, realistic, and cost-

effective environment for CBRN response training. Unlike actual VR setups requiring 

headsets, this simulator is PC-based and uses a first-person interactive 3D simulation 

to immerse trainees in emergency situations. Users can explore hazardous zones, 

interact with safety equipment, and learn protocols in a controlled environment. 

This project aims to improve situational awareness, decision-making, and procedural 

knowledge among responders by simulating high-pressure scenarios in a visually 

engaging way. The significance of such tools lies in their ability to democratize disaster 
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training, especially in resource-constrained regions, by removing physical training 

barriers and making simulation-based learning more accessible. 

Objectives: 

1. To develop an interactive VR-based simulator using Unity and Blender for 

effective CBRN disaster response training. 

2. To simulate realistic hazardous environments and emergency situations for 

immersive learning. 

3. To provide users with hands-on virtual experience in handling safety 

equipment and following response protocols. 

4. To improve trainee decision-making, hazard recognition, and overall 

preparedness in disaster scenarios. 

5. To evaluate and track user performance through feedback mechanisms 

integrated into the simulation. 

Methodology: 

1. Requirement Analysis: 

A detailed study of CBRN disaster scenarios, training requirements, and real-

life response protocols was carried out. This helped define the key components 

and interactions needed in the simulation. 

2. Asset Design Using Blender: 

Custom 3D models for environments (buildings, contaminated areas), safety 

gear (gas masks, suits), and objects (decontamination tools, hazard indicators) 

were created in Blender. These models were optimized for low to medium 

polygon count to ensure smooth performance. 

3. Simulation Development in Unity: 

The 3D models were imported into Unity, where environment setup, physics, 

lighting, and user interactions were implemented. Unity’s scripting system (C#) 

was used to control behavior such as object pickup, zone detection, and 

scenario triggering. 

4. First-Person Controller Integration:A basic first-person navigation 

system was added, allowing users to walk, look around, and interact using 
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keyboard and mouse inputs. This setup mimics a VR experience on a 

standard screen without using actual VR headsets. 

5. Hazard Simulation: 

Particle systems were used to represent smoke, gas leaks, and contamination. 

Visual post-processing effects like screen blurs and color changes signaled 

radiation exposure or chemical contact. 

6. Scenario Logic and Event Handling: 

Trigger zones and scripted events were implemented to simulate critical 

scenarios—such as alarms going off when a user enters a danger zone or a 

gas leak initiating after improper equipment usage. 

7. UI and Feedback System: 

On-screen indicators, checklists, and warning messages guided the user 

throughout the simulation. Feedback was also given when the user failed to 

follow correct procedures, enhancing the learning loop. 

8. Testing and Iteration: 

The simulator was tested continuously to identify bugs, optimize performance, 

and improve user experience. Multiple iterations were made based on tester 

feedback to fine-tune interactions, visuals, and instructions. 

Results and Conclusion:  

The VR-based CBRN disaster management simulator was successfully developed as 

a fully interactive, first-person training environment. Key results observed during 

testing and demonstration include: 

• Effective Simulation of Hazardous Scenarios: Users were able to 

experience realistic CBRN situations like gas leaks, chemical exposure, and 

equipment handling within a safe virtual environment. 

• Improved User Engagement: Test users found the immersive nature of the 

simulation more engaging and informative compared to traditional classroom-

based learning. 

• Enhanced Decision-Making Skills: Real-time scenarios required users to 

make quick decisions under pressure, simulating real-world urgency and 

training their response reflexes. 
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• Operational Stability: The simulator ran smoothly across various systems 

without hardware-specific dependencies, making it accessible for institutions 

with limited resources. 

Conclusion: 

The project demonstrates that 3D simulation using Unity and Blender can offer an 

efficient, low-cost, and risk-free method for disaster response training. It not only 

simplifies complex training procedures but also provides a scalable tool that can be 

adopted by educational and training institutions. 

Some Images of the Simulation: 
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Project Outcome & Industry Relevance 

This simulation provides a practical, scalable solution for training emergency 

responders, especially in CBRN situations where live drills can be dangerous and 

expensive. Industries like defense, healthcare, disaster management authorities, and 

emergency services can use such simulations for: 

• Pre-training personnel without the need for physical infrastructure. 

• Refresher courses for field operatives in remote or rural areas. 

• Academic institutions teaching disaster science and crisis management. 
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The project contributes to the growing field of simulation-based training and aligns with 

industry needs for cost-effective, tech-enabled disaster preparedness tools. 

Working Model vs. Simulation/Study 

The project is primarily a simulation-based study. 

It involves a working virtual model of a disaster response training system developed 

using Unity and Blender, but does not include any physical hardware or VR devices. 

All interactions are carried out on a PC using standard inputs (keyboard and mouse). 

Project Outcomes and Learnings 

Key Outcomes: 

• Successfully created a functional 3D simulation of a CBRN emergency 

scenario. 

• Provided users with hands-on virtual experience of hazard management and 

response. 

• Demonstrated how simulations can reduce training cost and risk. 

Learnings: 

• Learned to design and integrate realistic 3D assets into Unity for simulation 

purposes. 

• Understood how user interaction, feedback systems, and logical event handling 

are critical in training simulations. 

• Gained insights into real-world emergency protocols, which shaped the 

development of scenario flow. 

• Recognized the value of iteration and user feedback in improving usability and 

realism. 
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Future Scope 

This project opens the door to several promising future developments: 

• Scenario Expansion: More complex and varied disaster types (earthquakes, 

pandemics, industrial fires) can be added to broaden the simulator’s 

coverage. 

• Multi-user Collaboration: Adding multiplayer features would allow group 

training sessions, simulating real-time team coordination and communication. 

• Dynamic AI Integration: Inclusion of AI-driven characters (victims, 

responders) would add unpredictability and realism, enhancing decision-

making skills. 

• Customizable Scenario Editor: Instructors could design their own training 

drills using a built-in scenario builder, making the tool flexible for different 

institutions. 

• Real-Time Analytics Dashboard: A future version could log detailed 

performance metrics and provide analytics to track training progress over 

time. 

• Deployment on Web/Mobile Platforms: Making the simulator accessible on 

browsers or smartphones would widen its reach to rural training centers or 

educational institutions with limited infrastructure. 

• Integration with Augmented Reality (AR): In the longer term, combining AR 

with this simulation could bring training into the real-world environment without 

the need for full VR setups. 

 


