


LET US BREATHE 

By Hellenic lemuria Pvt Ltd 



 Let us breathe (Elephant-Friend) Mobile Veterinary & 
Emergency Response Unit

Implementing Organization:"Let Us Breathe" Project
Project Location:Sri Lanka, with a primary focus on regions with high Human-Elephant 
Conict (HEC) such as the North Western, North Central, Eastern, and Uva Provinces.

1.0 Executive Summary

The "Let Us Breathe" project proposes the establishment of a state-of-the-art Mobile 
Veterinary Hospital Truck, named the "Aathi-Mithra" Unit, to provide rapid, advanced, 
and life-saving medical interventions for injured wild elephants across Sri Lanka. Sri 
Lanka has one of the highest rates of Human-Elephant Conict (HEC) in the world, 
resulting in hundreds of elephant deaths and injuries annually from gunshots, hakka 
patas (explosive traps), electrocution, and train accidents.

Current wildlife veterinary services, though valiant, are hampered by a lack of mobile, 
fully-equipped facilities, often leading to critical delays and compromised treatment in 
the eld. The Aathi-Mithra Unit is a custom-built, all-terrain truck that will function as a 
fully operational surgical and medical clinic on wheels. It will be equipped with advanced 
veterinary medical equipment, on-board power generation (including solar), and 
camping facilities for staff, enabling extended operations in remote, off-road locations.

This project will directly contribute to reducing elephant mortality, alleviating suffering, 
and supporting the conservation of this iconic and endangered species in Sri Lanka.

2.0 Background and Problem Statement

The Crisis:· 

• High Mortality: Approximately 400-500 elephants and over 100 humans die each 
year due to HEC in Sri Lanka.

• Brutal Injuries: Elephants are frequently victims of:   
• Hakka Patas: Crude explosive devices hidden in food, causing horric facial and 

jaw injuries, leading to slow, painful death by starvation and infection.  
• Gunshot Wounds: Leading to embedded pellets, deep tissue damage, and bone 

fractures.  
• Electrocution: From illegal power lines, causing instant death or severe burns.  
• Train Accidents: A persistent cause of mortality on certain railway tracks.
• Limitations of Current Response: The Department of Wildlife Conservation 

(DWC) veterinarians are highly dedicated but often must rely on transporting 
bulky equipment in separate vehicles or performing complex procedures in 
suboptimal eld conditions. The lack of a mobile, integrated facility leads to:  

• Delayed response times.  
• Inability to perform complex surgeries on-site.  
• Risk of infection from non-sterile environments.  
• Logistical challenges for staff during multi-day rescue missions.
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3.0 Project Goal and Objectives

Goal: To signicantly improve the survival rate and welfare of injured wild elephants in 
Sri Lanka through the deployment of a rapid-response, advanced mobile veterinary unit.

Objectives:

1. To deploy a custom-built, all-terrain mobile hospital truck within 12 months.
2. To reduce the average response time to an injured elephant report in target zones by 

40%.
3. To enable on-site advanced medical procedures (surgery, radiography, dental work) 

that are currently not feasible in the eld.
4. To provide a self-sufcient base for veterinary teams, allowing for 72-hour continuous 

eld operations without external support.
5. To collaborate with and augment the existing efforts of the Sri Lankan Department of 

Wildlife Conservation (DWC).

4.0 The "Aathi-Mithra" Mobile Hospital Truck: Technical Specications

The vehicle will be a robust, multi-axle truck designed for extreme off-road conditions.

4.1 Chassis and Mobility:· 

Base Vehicle: A heavy-duty 4x4 or 6x6 truck chassis (e.g., TATA, Ashok Leyland, or UD 
Trucks) with high ground clearance.
Tyres: All-terrain, run-at tyres.
Suspension: Heavy-duty, reinforced suspension for rough terrain.
Winch: A front-mounted electric winch (e.g., 12,000 lbs capacity) for self-recovery.
Lighting: Roof-mounted, 360-degree LED oodlights for night operations.

4.2 Medical and Surgical Facilities:

The truck body will be a customized,shock-proof, and insulated container divided into 
sections:

• Sterile Surgical Bay:  
• Portable veterinary anesthesia machine with ventilators. 
• Portable multi-parameter patient monitor (ECG, SpO2, NIBP, EtCO2).  
• Surgical instrument sets for major and minor surgery.  
• Mobile high-frequency digital X-ray system.  
• Ultrasound machine.  
• Portable oxygen concentrator.
• Pharmacy and Medical Storage:  
• Refrigerated compartment for vaccines and sensitive drugs.  
• Comprehensive inventory of antibiotics, sedatives (e.g., Etorphine/Ketamine), 

analgesics, anti-inammatories, and wound care supplies.
• Immobilization equipment: Dart guns (pneumatic and cartridge), darts, and 

protective gear.
• Diagnostic and Treatment Area: 
• Dental kit for treating jaw injuries from hakka patas. 
• Endoscopy system. 
• Water-proof wound debridement and cleaning station.
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4.3 Power and Utility Systems:

• Primary Power: A silent, diesel-powered generator (15-20 kVA) housed in a 
soundproof compartment.

• Secondary/Sustainable Power: Roof-mounted, high-efciency solar panels (2-3 
kW system) connected to a battery bank with an inverter. This ensures silent 
operation during sensitive procedures and provides backup power.

• Water System: On-board fresh water tank (200-300L) and a grey water tank.
• Climate Control: A robust air-conditioning and heating system to maintain a 

stable temperature for drugs, equipment, and patient care.

4.4 Staff and Camping Facilities:

• Cabin Area: Seating for the driver and 2-3 team members.
• Rear Living Quarters: A compact, convertible space with:  
• Bunks for 2-3 staff to rest in shifts.  
• A small galley with a refrigerator, microwave, and sink.
• Storage for personal gear and food supplies.

External Awnings: Side-deployable awnings to create shaded outdoor work and rest 
areas.

4.5 Communication and Navigation:· 

VHF/HF Radio: For communication in areas with no cellular coverage, coordinating with 
DWC.
Satellite Phone: For emergency communication anywhere on the island.
GPS Navigation System.

5.0 Operational Protocol

1. Alert: Receive a call from DWC, police, or community informants about an injured 
elephant.

2. Mobilization: The Aathi-Mithra unit is dispatched from its base station, with the 
veterinary team alerted.

3. Assessment & Immobilization: On-site, the team assesses the elephant and, if safe, 
administers a sedative dart.

4. On-Site Treatment: The elephant is treated at the location using the mobile hospital's 
facilities. This could range from wound cleaning and medication to complex surgery 
and radiography.

5. Monitoring & Recovery: The elephant is monitored until it safely stands and rejoins its 
herd.

6. Post-Operation: The team de-briefs, restocks supplies, and prepares for the next call.

Note: Costs can vary signicantly based on supplier choices, import taxes, and specic 
equipment models.
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7.0 Stakeholders and Partnerships· 

• Primary Partner: Sri Lanka Department of Wildlife Conservation (DWC) - for 
operational coordination, permits, and veterinary collaboration.

• Technical Advisors: Wildlife veterinarians from Sri Lanka and international 
experts.

• Funding Partners: Corporate sponsors, international conservation NGOs (e.g., 
IUCN, WWF), and public donations.

• Community: Local villagers who act as informants and rst responders.

8.0 Sustainability and Monitoring· 

• Sustainability: After the initial capital investment, the project will require annual 
funding for operational costs. A dedicated fund and ongoing fundraising will be 
established. Partnerships with corporate entities for "adopting" annual running 
costs are a key strategy.

• Monitoring & Evaluation (M&E): Success will be measured by:  
• Number of elephants treated successfully.  
• Response time metrics.  
• Types of procedures performed.  
• Survival rates post-treatment.  
• Regular reports will be published for donors and the public.

9.0 Conclusion

The "Let us breath" Mobile Veterinary Hospital is not just a vehicle; it is a paradigm shift 
in wildlife emergency care in Sri Lanka. It represents a direct, practical, and powerful 
solution to a pressing conservation and animal welfare crisis. By bringing the hospital to 
the elephant, we can turn certain death into a second chance at life. The "Let Us 
Breathe" project is committed to making this vision a reality and invites partners to join 
this critical mission to safeguard Sri Lanka's national treasure for generations to come.

Part 1: Essential Equipment List

The mobile hospital must be equipped to handle the most common and critical injuries 
faced by wild elephants: gunshot wounds, hakka patas (jaw explosions), electrocution 
burns, and fractures. The equipment is categorized for clarity.

A. Immobilization & Anaesthesia

This is the most critical rst step. The safety of the elephant and the team depends on 
this.

• Remote Drug Delivery System: Dart guns (pneumatic and cartridge-red) for 
accurate dosing from a safe distance.

• Anaesthetic Drugs: Etorphine (M99) or Carfentanil (strictly controlled), Ketamine, 
Xylazine, and their antagonists like Naltrexone. A signicant stock is needed as 
multiple elephants may need treatment in one trip.

• Portable Anaesthesia Machine: With a large-animal ventilator and vaporizer, 
capable of maintaining anaesthesia for hours during complex surgery.

• Oxygen Cylinders & Portable Oxygen Concentrator: Essential for life support 
during anaesthesia.
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B. Surgical & Procedural Equipment

• Major Surgical Kit: Scalpels, forceps (various sizes), retractors, needle holders, 
scissors, all in large-animal sizes.

• Orthopaedic Kit: For fracture repair - bone plates, screws, drills, saws, and wire.
• Dental Kit: Specially designed extraction forceps, rasps, and picks for treating 

devastating hakka patas injuries to the jaw and teeth.
• Wound Debridement Kit: Scalpels, curettes, and pulsed lavage system (high-

pressure irrigation) to clean contaminated wounds.
• Suturing Materials: Absorbable and non-absorbable sutures, staplers.

C. Diagnostic Equipment· 

• Portable Digital X-Ray System: A must for diagnosing fractures, locating 
embedded shrapnel/bullets, and assessing jaw damage. The digital system 
allows for instant images.

• Ultrasound Machine: For assessing soft tissue damage, internal bleeding, and 
pregnancy checks. A portable, rugged model with a convex probe is ideal.

• Multi-Parameter Patient Monitor: To track the elephant's vital signs under 
anaesthesia, including: 

• ECG (Electrocardiogram)  
• SpO2 (Pulse Oximetry) - requires a specialised veterinary probe.  
• NIBP (Non-Invasive Blood Pressure) - with large cuffs.  
• EtCO2 (Capnography)
• Digital Thermometer with a large-animal probe.

D. Treatment & Support Equipment

• Electric Clippers: For shaving large areas of skin around wounds.
• Cold Laser Therapy Unit: For advanced wound healing and reducing 

inammation.
• Infusion Pumps: For delivering IV uids and drugs accurately over time.
• Large Animal Endoscopy Kit: For visual examination of internal injuries or 

retrieving foreign objects.

E. Pharmacy & Medical Consumables

• Refrigerator: A 12V/240V powered fridge for storing vaccines and sensitive 
drugs.

• Broad-Spectrum Antibiotics (Injectable and topical)·Anti-Inammatory Drugs 
(e.g., Flunixin Meglumine, Phenylbutazone)

• Analgesics (Painkillers)
• Fluids: Large-volume bags of Ringers Lactate, Normal Saline for IV uids.
• Bandages, Gauze, Antiseptics (Povidone-Iodine, Chlorhexidine) in bulk.
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F. Vehicle & Base Support Systems

• Base Vehicle: A new or robust used 4x4 or 6x6 Truck Chassis (e.g., Tata, Ashok 
Leyland). A 6x6 is highly recommended for the worst off-road conditions.

• Customized Body: A reinforced, insulated container body with separate sections 
for surgery, diagnostics, and living quarters.

• Power Supply:  
• Diesel Generator: 15-20 kVA, silent-type, mounted in a sound-proof 

compartment. 
• Solar Power System: 3-4 kW system with panels on the roof, a battery bank (8-10 

deep-cycle batteries), and a powerful inverter. This allows for silent, sustainable 
operation in the eld.

• Water System: 300-500L fresh water tank with a pump and a separate grey water 
tank.

• Climate Control: A powerful, split-type air conditioning unit for the medical bay.
• External Lighting & Winch: Roof-mounted LED light bars for night operations and 

a heavy-duty winch for vehicle recovery.
• Staff Facilities: Fold-down bunks, small kitchenette with sink, and storage for 

food and personal gear.

G. Communication & Navigation·

• VHF Radio: For communication with Department of Wildlife Conservation (DWC) 
networks.

• Satellite Messenger/Phone: (e.g., Garmin inReach, Iridium) for areas with no 
cellular coverage.· 

• Toughbook Laptop: For storing medical records and X-ray images.

Part 2: Estimated Cost in Sri Lankan Rupees (LKR)

Important Note: These are estimates. Prices can uctuate due to import taxes, shipping, 
currency exchange rates, and supplier choice. A signicant portion of the high-end 
medical equipment will need to be imported.

Cost Breakdown:

Category Estimated Cost Range (LKR) Notes

1. Vehicle & Chassis 25 - 40 Million New 6x6 truck chassis. A good-quality used chassis 
can reduce cost.

2. Custom Body & Fit-out 15 - 25 Million Includes insulation, electrical wiring, plumbing, 
partitions, awnings, and labour.

3. Medical Equipment 40 - 70 Million This is the most variable cost. A portable X-ray 
alone can be LKR 8-15 Million. Anaesthesia machines, monitors, and ultrasound are 
also very expensive.

4. Power & Utility Systems 4 - 7 Million Generator (LKR 1-1.5M), Solar System (LKR 1.5-
2.5M), Water systems, A/C.
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5. Immobilization & Pharmacy 8 - 15 Million Dart guns, initial stock of controlled drugs, 
and a full pharmacy.

6. Communication & Misc. 2 - 4 Million Radios, satellite device, laptop, tools, etc.

7. Contingency & Import Fees (10-15%) 10 - 20 Million Crucial. For unplanned costs, 
taxes, and agent fees.

8. First-Year Operational Cost 3 - 5 Million Fuel, maintenance, drug restocking, staff 
allowances.

TOTAL ESTIMATED PROJECT COST: LKR 107 - 186 Million

(Approx. USD 350,000 - 600,000 as of mid-2024)

• Key Recommendations and Next Steps1. Phased Approach: Given the high cost, 
consider a phased implementation:   

• Phase 1: Acquire the base vehicle and t it with essential immobilization, surgical, 
and power systems.  

• Phase 2: Fundraise for high-cost diagnostic items like the X-ray and ultrasound.

2. Strategic Partnerships: Partner directly with the Department of Wildlife Conservation 
(DWC). They can facilitate import permits for controlled drugs and equipment and 
provide invaluable operational support.

3. Corporate Sponsorship: This project is ideal for CSR (Corporate Social 
Responsibility) funding from large Sri Lankan companies. The mobile unit can be 
branded with sponsor logos.

4. International Grants: Apply for grants from international conservation organizations 
like the IUCN, WWF, or the Born Free Foundation.

5. Equipment Donations: Approach international veterinary equipment manufacturers 
for donations or heavily discounted prices as part of their corporate social 
responsibility.

This mobile hospital truck represents a 

transformative investment in Sri Lanka's 

wildlife conservation. While the initial 

cost is signicant, its potential to save 

dozens of endangered elephants every 

year, reduce immense suffering, and 

support frontline veterinarians makes it 

an invaluable and urgently needed 

asset.
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 "Let us breathe" (Elephant Guard) AI-Powered HEC 

Mitigation and Early Warning 

PlatformImplementing Organization

"Let Us Breathe" ProjectProject Location:Sri Lanka, with initials deployment in 

high-conict zones 

(e.g., North Western, North Central, Eastern, and Uva Provinces).

1.0 Executive Summary

The "Let us breath" project proposes a strategic, technology-driven solution to Sri 

Lanka's persistent and deadly Human-Elephant Conict (HEC). By leveraging ten years 

of historical HEC data, modern sensor technology, and advanced Articial Intelligence 

(AI), this project will establish a centralized monitoring and decentralized early warning 

system.

The system will feature a Main Control Room for data fusion, AI analysis, and strategic 

oversight, supported by Regional Control Ofces for on-ground coordination. The core 

deliverable is a public-facing mobile application that delivers real-time, location-specic 

alerts to communities, empowering them to take proactive measures. This data-driven 

approach aims to transform HEC management from reactive to predictive, signicantly 

reducing fatalities and economic losses for both humans and elephants.

2.0 Background and Problem Statement

Sri Lanka has one of the world's highest rates of HEC, with tragic consequences:

• Annual Deaths: Approximately 400-500 elephants and over 100 humans die 

each year.·

• Economic Loss: Widespread crop and property damage devastates rural 

livelihoods.

• Limitations of Current Methods: While physical barriers (electric fences) and 

traditional watchtowers are used, they are often:  

• Reactive, not Proactive: They respond to elephant presence after it occurs.  

• Spatially Limited: Fences can be breached, and they disrupt elephant corridors.  

• Data Silos: Historical incident data is often underutilized, stored in disparate 

formats across different government departments, preventing holistic analysis.

There is a critical need for an integrated, intelligent system that can predict conict 

before it happens and warn people instantly.
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3.0 Project Goal and Objectives

Goal: To drastically reduce human and elephant casualties due to HEC by deploying a 
predictive, AI-powered early warning system.

Objectives:
1. To develop and train a proprietary AI model on 10 years of historical HEC data to 

identify high-risk zones and predict elephant movement patterns.
2. To establish a National HEC Control Room and a network of Regional Control Ofces.
3. To deploy a hybrid sensor network (camera traps, community reports, satellite data) 

for real-time elephant location tracking.
4. To develop and launch a user-friendly mobile application ("Gaja-Suraksha") for 

disseminating early warnings and collecting community data.
5. To achieve a 50% reduction in HEC-related human and elephant fatalities in target 

districts within three years of full operation.

4.0 System Architecture: The "Gaja-Suraksha" Platform

The system is built on four interconnected pillars:

4.1 Data Layer: The Foundation

• ·Historical Data Ingestion: The AI will be trained on a decade of data from: 
• Department of Wildlife Conservation (DWC) incident reports.  
• Police records of HEC incidents.  
• Satellite imagery (to map land-use changes, crop patterns, and water source 

availability over time). 
• Climate and seasonal data (droughts, monsoons).· Real-Time Data Inputs
• Community Sighting Network: Citizens can report elephant sightings via the 

mobile app (with photo/video/GPS), creating a crowdsourced surveillance 
network.  

• Strategic Sensor Grid: Motion-triggered thermal and infrared camera traps placed 
in key elephant corridors and conict zones.  

• Satellite & Drone Data: Periodic analysis of satellite imagery to detect herd 
movements and habitat changes.

4.2 AI & Analytics Layer: The "Brain"

• ·Predictive Modeling: The core AI engine will use Machine Learning (ML) 
algorithms to:  

• Predict High-Risk Spatio-Temporal Zones: Identify when and where conict is 
most likely based on historical patterns, crop ripening cycles, and lunar cycles 
(elephants are often more active on dark nights).  

• Model Elephant Movement Corridors: Analyze past movement data to predict 
likely routes from forests to farmland.

• Real-Time Alert Triangulation: The AI will cross-reference a community sighting 
with other nearby sensor data and predicted risk models to validate the threat 
before issuing a widespread alert, minimizing false alarms.
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4.3 Operational Layer: The "Nerve Center"

• Main Control Room (Colombo or Central Location):  
• Houses the central servers and AI processing unit.  
• Staffed by data scientists, wildlife biologists, and GIS specialists.  
• Monitors the national picture, renes AI models, and coordinates with national 

agencies.·
• Regional Control Ofces (e.g., Habarana, Thanamalwila):  
• Located in high-conict zones.  
• Staffed by local operators and DWC liaison ofcers.  
• Validate local alerts, manage the regional sensor network, and coordinate rapid 

response teams (e.g., DWC elephant drivers - Hakka Patas units).

4.4 User Interface Layer: The "Lifeline" - Mobile Application

The"Gaja-Suraksha" app will have two main interfaces:

• Public App (For Villagers and Farmers): 
• Real-Time Alerts: Receive push notications with critical details: "ELEPHANT 

ALERT: A lone tusker is 2km west of Village X, moving south. Stay indoors."  
• Interactive Risk Map: View a live map showing current alerts, high-risk zones, 

and safe areas.  ·
• Sighting Reporting: One-touch reporting to send an elephant's location, number, 

and direction of travel directly to the system.  
• Educational Resources: Information on elephant behavior and safety 

procedures
• Admin Dashboard (For Control Rooms):  
• A web-based platform to visualize all data streams, manage alert issuance, 

monitor system performance, and generate detailed reports on conict trends 
and intervention effectiveness.

5.0 Technology Stack

• Backend: Cloud-based servers (AWS/Azure) for scalability, running Python/R for 
data science and AI model training.

• AI/ML Frameworks: TensorFlow, PyTorch for developing predictive models.
• Database: PostgreSQL with PostGIS extension for managing large, location-

based datasets.·
• Frontend: React Native for the cross-platform mobile app.
• Mapping & GIS: Google Maps API or OpenStreetMap for real-time mapping and 

geolocation services.

6.0 Implementation Plan (Phased Approach)

• Phase 1: Foundation (Months 1-6): Data collection, cleaning, and AI model 
development. Establish the Main Control Room. Develop the app's core features.

• Phase 2: Pilot Deployment (Months 7-12): Launch in one high-conict district 
(e.g., Hambantota). Set up one Regional Ofce. Deploy initial sensor network. 
Begin community onboarding and training.·

• Phase 3: National Rollout (Year 2): Expand to 3-4 additional districts, establishing 
more Regional Ofces. Rene AI based on pilot data.

• Phase 4: Consolidation & Scaling (Year 3+): Full national coverage. Integration 
with other government systems (e.g., disaster management).
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8.0 Stakeholders and Partnerships

• Lead: "Let Us Breathe" Project.
• Government Partners: Department of Wildlife Conservation (DWC) (essential for 

data and operational integration), Ministry of Environment, Sri Lanka Police.
• Technical Partners: Local universities (e.g., University of Peradeniya, Moratuwa 

for IT), software rms.
• Funding Partners: International development agencies (UNDP, World Bank), 

conservation NGOs, corporate CSR programs.
• End-Users: Rural farming communities, local village councils (Grama Niladhari).

9.0 Monitoring, Evaluation, and Sustainability (M&E)

• Key Performance Indicators (KPIs):  
• Reduction in human and elephant fatalities/injuries.  
• Number of active app users and alerts issued.  
• Reduction in crop damage claims. 
•  Alert accuracy rate (minimizing false positives).
• Sustainability Model:  
• Initial grant funding for setup.  
• Long-term funding through government adoption into the DWC budget.  
• Partnerships with telecom companies for free data transmission of alerts.  · 
• Potential Premium Features: (Optional) Insurance tie-ups for farmers, where the 

app data veries claims.

10.0 Conclusion

The "Let us breath" platform represents a paradigm shift in addressing Sri Lanka's HEC. 
By moving from a reactive to a predictive and proactive model, it empowers 
communities with information, optimizes government resources, and ultimately creates 
a safer coexistence for both humans and elephants. This project leverages Sri Lanka's 
high mobile penetration rate to create a national shield, saving lives and securing 
livelihoods through the power of data and articial intelligence.
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"Let us breathe" AI-Powered HEC Platform - Hardware, 

Software & Cost Analysis

Prepared for: "Let Us Breathe" ProjectFocus:Establishing the technological backbone 

for an AI-based Human-Elephant Conict early warning system.

Part 1: Essential Hardware & Software Requirements

The system's architecture requires a blend of eld sensors, central computing 

infrastructure, and sophisticated software. Here is a detailed breakdown.

A. Hardware Requirements

1. Data Center & Control Room Hardware (Main & Regional Ofces):

• Main Control Room (Colombo/Central):  

• High-Performance Servers: For hosting the AI models, database, and core 

application software.   

• AI/ML Server: GPU-accelerated servers (e.g., with NVIDIA A100 or RTX 4090 

cards) for rapid model training and inference.    

• Database Server: High-RAM, multi-core server for handling large geospatial 

datasets.  

• Application/Web Server: For hosting the admin dashboard and API.  

• Network Attached Storage (NAS)/Storage Array: For storing 10+ years of 

historical data, satellite imagery, and real-time sensor data. Requires high 

capacity (100+ TB) and redundancy (RAID conguration).  

• Network Infrastructure: Enterprise-grade routers, switches, rewalls, and 

redundant high-speed internet connections (bre + 4G/5G backup).  

• Workstations: High-spec PCs for data scientists and operators, with large 

monitors for the dashboard.  

• Video Wall/Large Display: A large screen or video wall to display the live national 

risk map, active alerts, and system status.

• Regional Control Ofces (e.g., Habarana, Thanamalwila):  

• Ruggedized Workstations/Laptops: For local operators.  

• Communication Hub: VHF/HF radio base stations to communicate with eld staff 

and DWC networks.  

• Uninterruptible Power Supply (UPS): For all critical equipment.  

• Backup Power Generator: For extended power outages.
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2. Field Deployment Hardware (Sensors & Data Collection):

• Thermal & Infrared Camera Traps: These are crucial for 24/7 monitoring, 
especially at night. They need to be:  

• Weatherproof & Rugged.  
• Solar-powered with battery backup.  
• Equipped with 4G/LTE modems for real-time image transmission.
•  Acoustic Sensors: To detect elephant vocalizations and human-generated 

noises (recrackers, etc.) that indicate conict.
• Community Kits: While most public use personal phones, providing a few 

rugged, weather-proof smartphones to key community "wardens" in remote 
villages ensures consistent reporting.·

• Drone (UAV) for Verication: A commercial-grade drone with a thermal camera 
for verifying alerts, tracking elephant movement from a safe distance, and 
assessing damage. 

B. Software Requirements

1. Core AI & Data Analytics Platform:

• AI/ML Frameworks: TensorFlow or PyTorch for building, training, and deploying 
the predictive machine learning models.

• Data Processing & Analysis: Python with libraries like Pandas (data 
manipulation), Scikit-learn (classical ML), GeoPandas (spatial data), and 
Rasterio (satellite imagery).

• Geographic Information System (GIS) Software: QGIS (open-source) or ArcGIS 
(commercial license) for analyzing and visualizing spatio-temporal data, mapping 
corridors, and creating risk maps.

2. Database & Backend:

• Database System: PostgreSQL with the PostGIS extension. This is the industry 
standard for handling complex geospatial data (e.g., elephant movement points, 
village boundaries, risk polygons).

• Backend Framework: Node.js or Django (Python) to build the server-side logic, 
API endpoints, and handle user authentication.

3. Frontend & Mobile Applications:

• Mobile App (Public): Developed using a cross-platform framework like React 
Native or Flutter (for iOS and Android from a single codebase).

• Web Dashboard (Admin): Built using a modern JavaScript framework like 
React.js or Vue.js for a dynamic and interactive interface for control room staff.

4. Cloud & Infrastructure (Recommended):

• Cloud Hosting (AWS, Google Cloud, or Azure): More scalable and reliable than 
on-premise servers for a national-level project. Key services would include:  

• EC2/Virtual Machines: For servers.  
• S3/Cloud Storage: For data backup and image storage.  
• Relational Database Service (RDS): For managed PostgreSQL.
• Mapping Services: Google Maps API, Mapbox, or OpenStreetMap for the base 

maps in the app and dashboard.
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Part 2: Estimated Cost in Sri Lankan Rupees (LKR)

Important Note: These are estimates. Software development costs are highly variable 
based on team rates and feature complexity. Hardware costs are subject to import taxes 
and supplier markups.

Cost Breakdown:

ICategory Item Description Estimated Cost (LKR) Notes

1. Hardware & Infrastructure  ~45,000,000 - 75,000,000  
Main Control Room Servers & Storage 15,000,000 - 25,000,000 GPU servers are a 
major cost. 
Main Control Room Networking & Displays 5,000,000 - 8,000,000 Video wall, routers, 
switches.

Regional Ofce Setup (x4 ofces) 8,000,000 - 16,000,000 Laptops, comms, 
generators (LKR 2-4M each). 
Field Sensors (Cameras, Acoustic) 12,000,000 - 18,000,000 50-100 units at LKR 
120,000 - 250,000 each.
Drones & Community Kits 5,000,000 - 8,000,000 2-3 professional drones + 50 rugged 
phones.

2. Software & Development  ~25,000,000 - 50,000,000 Most variable cost.

 
•  AI Model Development & Training 

8,000,000 - 15,000,000 Data cleaning, 
model building, iteration. 

• Mobile App Development (Public) 
7,000,000 - 12,000,000 Cross-platform 
(iOS & Android). 

• Web Dashboard Development (Admin) 
6,000,000 - 10,000,000 Complex, real-
time, with map visualizations. 

• Backend & API Development 4,000,000 - 
8,000,000 Server, database integration, 
logic. 

• Third-party Licenses & APIs (3 yrs) 
2,000,000 - 5,000,000 Map APIs, SMS 
gateways, cloud credits.

5. Communication & Integration:

• SMS Gateway API: For sending 
alerts to users without smartphones 
o r  i n  a r e a s  w i t h  p o o r  d a t a 
connectivity (e.g., via Dialog Axiata or 
SLT APIs).

• Push Notication Services: Firebase 
Cloud Messaging (FCM) for Android 
and Apple Push Notication Service 
(APNS) for iOS.
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3. Data & Professional Services  ~8,000,000 - 15,000,000

Historical Data Digitization & Cleaning 3,000,000 - 6,000,000 Labor-intensive 
process. 
GIS Data Procurement & Setup 1,000,000 - 2,000,000 High-resolution maps, land-
use data. 
Project Management & System Integration 4,000,000 - 7,000,000 Essential for 
coordinating all parts.

4. Contingency (15-20%)  ~12,000,000 - 20,000,000 For unforeseen costs and 
price uctuations.

5. First-Year Operational Cost  ~6,000,000 - 
10,000,000 Salaries, cloud subscriptions, fuel, 
maintenance.

TOTAL ESTIMATED PROJECT COST  LKR 96 - 170 
Million 

(Approx. USD 315,000 - 560,000 as of mid-2024)

Key Recommendations and Implementation Strateg

1. Phased Procurement & Agile Development:

• Phase 1 (Months 1-6): Focus on data digitization, AI model development, and 
building the core backend and a basic version of the mobile app. Procure 
essential servers and a pilot set of sensors.   

• Phase 2 (Months 7-18): Develop the advanced admin dashboard, deploy the full 
sensor network in pilot districts, and establish the regional ofces. Begin public 
rollout of the app.   

• Phase 3 (Year 2+): National scaling, system optimization, and feature additions 
based on user feedback.

2.Strategic Partnerships to Reduce Cost:

• University Collaboration: Partner with universities like University of Moratuwa or 
Peradeniya. Computer Science students can contribute to software 
development as projects, and Environmental Science departments can assist 
with data analysis.   · 

• Telecom Partnerships: Negotiate with Dialog, SLT Mobitel, etc., for heavily 
discounted or free SMS and data bundles for alerts and sensor transmission.   

• Cloud Credits: Apply for cloud service grants (e.g., Google Cloud for Startups, 
AWS IMAGINE Grant) which can signicantly reduce hosting costs.

3. Open-Source First: Prioritize open-source solutions (QGIS, PostgreSQL, 
TensorFlow) wherever possible to minimize licensing fees.

This comprehensive technological framework provides a solid foundation for the "Let us 
breath" platform. While the initial investment is substantial, the potential to save human 
and elephant lives, protect livelihoods, and create a national asset for wildlife 
conservation makes it a critically justiable and impactful project.
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 "Let us breathe" (Elephant Protection) Road & Railway 
Elephant Crossing Early Warning System

Implementing Organization:"Let Us Breathe" ProjectProject Location:Sri Lanka, initially 
targeting high-fatality zones on railway lines (e.g., Galgamuwa-Palawatha) and roads 
(e.g., Habarana-Palawatha, Monaragala-Panama).

1.0 Executive Summary

The "Gaja-Raksha" project proposes a physical, on-ground early warning system to 
directly prevent collisions between vehicles/trains and wild elephants at identied high-
risk crossing points. This system complements the proposed AI-based mobile app by 
providing an immediate, localized visual alert for drivers.

The system utilizes a network of thermal and motion sensors to detect large animal 
movement approaching the road or railway. Upon detection, it triggers highly visible 
ashing warning lights and LED signage powered by solar energy, alerting drivers to 
slow down and proceed with caution. Installed on both sides of the transit corridor, this 
system operates 24/7, providing a critical layer of protection to reduce elephant and 
human fatalities, safeguard livelihoods, and prevent economic damage.

2.0 Background and Problem Statement

Collisions with trains and vehicles are a signicant and gruesome cause of death for Sri 
Lanka's wild elephants.

• Railway Collisions: Dozens of elephants are killed on railway tracks every year, 
particularly on stretches cutting through known elephant corridors. These 
incidents often occur at night and result in devastating injuries to the animals and 
signicant damage to trains.

• Road Accidents: Elephants crossing roads, especially at night, are frequently hit 
by speeding vehicles, leading to death, injury, and dangerous situations for 
passengers.

• Current Limitations: Existing measures, such as signboards, are passive and 
often ignored. There is no active, real-time warning system that alerts a driver to 
an elephant's immediate presence on the track or road ahead.
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3.0 Project Goal and Objectives

Goal: To eliminate fatalities and injuries to wild elephants and humans caused by 

collisions on roads and railways in Sri Lanka through an automated, solar-powered 

early warning system.

Objectives:

1. To identify and map the top 10 most critical elephant crossing points on railways and 

roads within the rst 3 months.

2. To design, install, and commission a robust, solar-powered sensor-and-light warning 

system at all 10 locations within 12 months.

3. To achieve a 90% reduction in elephant-vehicle collisions at the implemented sites 

within one year of operation.

4. To create a modular and scalable system model for future nationwide deployment.

4.0 System Design & Technical Specications

The system is designed for reliability, energy independence, and minimal maintenance.

4.1 Detection System:

• Primary Sensor: Long-Range Passive Infrared (PIR) Motion Sensors coupled 

with Thermal Imaging Cameras. The dual-system reduces false alarms (e.g., 

from deer or cattle) by conrming the heat signature and size of an elephant.

• Placement: Sensors are mounted on 4-5 meter high poles, set back 50-100 

meters on both sides of the road/railway, creating a "detection curtain" that 

triggers as an elephant approaches.

4.2 Warning System:

• Visual Alerts:  

• High-Intensity Flashing Amber Beacons: Powerful, weatherproof LED lights that 

begin ashing upon detection. These are highly visible from a long distance, 

especially at night.  

• LED Message Signs (Optional but recommended): Solar-powered variable 

message signs that display warnings like "ELEPHANT ON TRACK AHEAD - 

SLOW DOWN" or "ELEPHANT CROSSING - STOP".

• Placement: Warning lights and signs are installed on both sides of the 

road/railway, 300-500 meters before the crossing point, giving drivers adequate 

time to react.
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4.3 Power & Control System:

• Solar Power:  

• Solar Panels: High-efciency monocrystalline solar panels (200W-300W per 

unit) mounted on the same poles.  

• Battery Bank: Deep-cycle, maintenance-free lead-acid or Lithium-ion batteries 

with sufcient capacity (100Ah-200Ah) to power the system for 3-5 cloudy days.

• Control Unit: A central, weatherproof Programmable Logic Controller (PLC) at 

each site that: 

• Processes data from the sensors.  

• Activates the warning lights/signs.  

• Can be programmed for sensitivity and delay settings.  

• Includes a GSM/GPRS module to send alert data and system status reports 

(e.g., low battery, fault) to the main control room.

4.4 Structural Components:

• Galvanized Steel Poles: To mount sensors, lights, and solar panels, resistant to 

rust and elephant interference.

• Reinforced Concrete Foundations: To ensure stability and deter elephants from 

pushing over the units.

5.0 Implementation Plan

• Phase 1: Site Identication & Survey (Months 1-3):  

• Collaborate with the Department of Wildlife Conservation (DWC) and railway 

authorities to analyze past accident data.  

• Conduct eld surveys to conrm elephant movement paths and identify the 

optimal points for system installation.

• Phase 2: System Design & Procurement (Months 4-6):  

• Finalize technical designs.  

• Procure all hardware components.

• Phase 3: Installation & Commissioning (Months 7-12):  

• Install poles, foundations, and all hardware.  

• Congure the control systems and test the detection and warning sequences.  

Integrate with the central monitoring system.

• Phase 4: Monitoring, Evaluation & Training (Ongoing):  

• Monitor system performance and collision data.  

• Train local DWC staff.

• Congure the control systems and test the detection and warning sequences.  

• Integrate with the central monitoring system.

• Phase 4: Monitoring, Evaluation & Training (Ongoing):  

• Monitor system performance and collision data.  

• Train local DWC staff.
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7.0 Stakeholders and Partnerships

• Essential Partners:  
• Department of Wildlife Conservation (DWC): For permits, site selection 

expertise, and ongoing monitoring.  
• Sri Lanka Railways: For access to railway land and coordination with train 

schedules during installation.  
• Road Development Authority (RDA): For permission to install systems along 

national roads.·
• Technical Partners: Local engineering rms, solar energy companies.
• Community: Local villages to help protect the infrastructure from vandalism and 

report any issues.

8.0 Sustainability, Maintenance, and Monitoring

• Sustainability: The project's sustainability is high due to its solar-powered design, 
eliminating electricity costs. The simple, robust technology requires minimal 
maintenance.

• Maintenance Plan:  
• Routine Checks: Quarterly visits to clean solar panels, check electrical 

connections, and test system functionality.  
• Remote Monitoring: The GSM module allows for remote system health checks, 

alerting technicians to faults before a site visit is needed.
• Monitoring & Evaluation (M&E):  
•  Primary KPI: Number of elephant-vehicle/train collisions at the site before and 

after installation.  ·
• Secondary KPIs: System uptime (target: 98%), number of false alarms, driver 

compliance (can be observed via speed reduction).
•

9.0 Conclusion

The "Let us breat" Road & Railway Early Warning System is a practical, cost-effective, 
and directly impactful solution to a specic and deadly aspect of Human-Elephant 
Conict. By providing an immediate, unambiguous warning to drivers, it empowers them 
to take action that saves lives. This project serves as a critical tangible intervention that 
can be deployed quickly and scaled effectively across Sri Lanka's most dangerous 
transit corridors, creating a safer future for both its people and its iconic elephant 
population
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