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Goals of the project

1. Develop Robust, Reliable advanced AI

enabled Autonomy for aerial vehicles

(drones)

2. Full integration of the autonomous toxic

gases sensing solution with the aerial

platform.

3. Integration of aerial platform with local

positioning system.

4. Integration of developed solution into Aitik’s

infrastructure.

5. Demonstration of human-robot interaction

interfaces and technical solutions.

Figure 1. A concept of waypoint 

navigation in the Aitik mine.



Goals of the project

Figure 2. Enhancement of the Production Cycle by G-DRONES

Improved Production and Cost efficiency

Acceptance in Mining & metals industries

Attractive, progressive and Safe workplaces

Impact



Project Timeline: Project Start Date : 2021-03-01 – End Date : 2023-04-30

G-DRONES WPs and Tasks 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

WP1: Project Coordination

T1.1 - Financial and Administration Management

T1.2 - Coordination and Project Management

T1.3 - Development of Regular Project Reports and Final Report

WP2 - Innovation and Dissemination

T2.1 - Public Visibility

T2.2 - Technology Exploitation Strategy and Business Plan

T2.3 - Dissemination and Demonstration Activities

T2.4 - Education and Training

T2.5 - G-DRONES Standardisation activities

WP3 - Hardware and Software Development 

T3.1 - Base Aerial Platform design and development for Artic Conditions operations

T3.2 - Gas Sensor Integration on the base aerial platform

T3.3 - Sensor options for mining applications

T3.4 - Base software development

WP4 - Autonomous Operation Modules

T4.1 - Aerial Vehicle Communication

T4.2 - Reactive Navigation

T4.3 - Robust Sensor Fusion Framework for multi-sensorial localization

T4.4 - Overall Mission Planner Human-Machine Interface

WP5 - System Integration

T5.1 - Analysis of ABB requirements for system integration

T5.2 - System Preparation and Integration into ABB ecosystem at Aitik mine

T5.3 - Integration results analysis

WP6 - Field Demonstration 

T6.1 - Demonstration of autonomous navigation in Aitik Open Pit Mine

T6.2 - Demonstration of autonomous gas monitoring

T6.3 - Full scale field trials



Project Results

Development activities (WP3):

✓ Received 3D map of the open pit at Aitik

(Width x Height x Depth: 1489 x 1404 x -435 meters)

Figure 4. 3D map of the open pit in mesh formatFigure 3. A concept of waypoint navigation



Project Results

Development activities (WP3):

✓Estimated aerial platform characteristics

✓ Selected aerial platform: DJI Matrice 300

✓ Conceptual design of the aerial platform with

integrated onboard computer (LTU-NUC) is

implemented.

✓ Overall system architecture is designed

✓ LTU-NUC is successfully integrated with

aerial platform

Figure 5. Overall system architecture



Project Results

Figure 6. From CAD design of LTU-NUC aerial system to evaluation tests at 
Aitik

Onboard 

Computer



Project Results

Video 1. Drone capsule demonstration



Project Results

Development activities (WP3):

✓ Autonomous drone navigation

Figure 7. Flight path configured for 

autonomous mission execution

Start/Finish location

WP1WP2

WP3

Video 2: Autonomous drone navigation over a set of user-defined waypoints (WPs)



Project Results

Development activities (WP3):

✓ Autonomous drone navigation



Project Results

Development activities (WP5):

✓ Gas instrument is selected: Dräger X-am® 5000 

✓ Full integration of Dräger X-am 5000 with LTU-NUC

Figure 8. Communication diagram with X-am 5000 for online 
gas measurements registration



GUI

1
2

Select, 
rearrange,
delete waypoints

Mission & in-
flight controls

Waypoint 
manipulation



Project Results

Development activities (WP6):

✓ Autonomous drone navigation

Figure 10. Full-scale mission flight path with assigned WPs for gas 
measurements.



Project Results

Development activities (WP6):

✓ Full scale mission

Figure 11. Flight altitude relative to the sea level Figure 12. Gas concentration levels during the 
inspection mission after blasting.



Project Results

• Project coordination and dissemination activities (WP1, WP2):

Figure 13. Project press release

Figure 14. Project presentation at Swedish Mining Innovation day 2021
Figure 15. BOLIDEN news about 

the project



Mining innovation for a 
sustainable future

Thank You for your attention!
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