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Can we get 3D Digital Data by scanning underground?

Typical Geotechnical Investigation

?
? ? ???

Site Boring 
Investigation

Boring Data Geotechnical Profile
2D Discontinuous Analog Data

Our Idea: Developing Digital Twin of Underground World



New Solution
Drone
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Our Solution : Drone Electromagnetic Survey

Typical electromagnetic survey 
by helicopter
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nHas the potential to improve the quantity and quality

of geophysical investigations

nEven in areas where access is difficult, geophysical 

surveys can be carried out quickly and easily

nProvide continuous three-dimensional digital data

Drone Electromagnetic Survey Advantages
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Our innovation challenge proposal for a Demonstration of Drone 
Electromagnetic Surveying in Singapore was chosen by the Japan 
External Trade Organization (JETRO)

Drone Electromagnetic Survey Trial



We chose the Ground Loop Source Method for the trial

Generator
100V / 1KW 

Copper Cable
1.5mm2 
1.4km long

Data 
Recorder

Sensor

Drone Electromagnetic Survey Trial
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Carried out on 24 Nov 2022

Drone Electromagnetic Survey Trial
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A 3D model of the resistivity was created from the surveyed data

Drone Electromagnetic Survey Trial
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Cross sections under drone flight route

Drone Electromagnetic Survey Data
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Drone Electromagnetic Survey Data

The resistivity 250𝜴·m is matched with the top of rock of boring data 

Rock Line



11

Drone Electromagnetic Survey can be used for searching fault zones

Drone Electromagnetic Survey Benefits

Mountainous 
Area

Sedimentary 
Fill Area

Fault 
Line
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Drone Electromagnetic Survey Summary

n The airborne electromagnetic surveys by drone was tested in 
Singapore first time and it is ready for applying to other projects

n The airborne electromagnetic surveys by drone can make 
possible to carry out geophysical survey in areas where access is 
difficult

n The airborne electromagnetic survey can provides continuous 
three-dimensional digital data

n The airborne electromagnetic surveys can be used for searching 
fault zones

n The airborne electromagnetic surveys can save cost and time for 
detailed geotechnical investigation


