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Geological Evaluation of Tunnel 
Face Using Artificial Intelligence

In the new evaluation system, AI determines the geology of 
the tunnel face.
The AI incorporates knowledge and experience of experts in 
rock mechanics and geology.
When an image of tunnel face is uploaded to a cloud server, 
AI immediately determines the geological conditions such as 
weathering alteration and crack condition.
The field engineers use the results to select support design 
and auxiliary construction methods for the tunnel.

■ Features of this AI system
 (1) Use of deep learning

・	It utilizes a multi-layered neural network "AlexNet".
・	Learning data based on the evaluation of 70 tunnel face 

is used for geological evaluation.
 (2) Use of cloud computing system

・	Anytime, anywhere, anyone can evaluate the bedrock 
appropriately in a short time. (Figure 1)

 (3) Evaluation by subdividing the face
・	Unlike the conventional 3 division method, the tunnel 

face is divided into about 70 parts for evaluation. (Photo 
1)

 (4) High hitting ratio
・	Compared to geological experts, the system can get 

correct answers with hitting ratio of 70 % or more 
on seven items ― strength of bedrock, weathering 
alteration, crack interval, crack condition, strike dip, 
amount of sump water and degree of deterioration.
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Fig.1  AI system for tunnel face evaluation

Photo 1  Evaluation of bedrock: heat map (subdivided evaluation)
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Development of an “Excavation Cycle 
Evaluation System” using Artificial 
Intelligence that Automatically 
Recognizes Tunnel Face Works

■ Overview
Recently, issues are increasing regarding shortage of labor and 
succession of skills to younger generations, due to the natural 
decrease in population. Many construction works in mountain 
tunnels are based on experience and instinct, and the impact of 
these issues are significant. Automation of construction work 
resulting in increased productivity and safety is anticipated 
as well. This is the background of developing the “Excavation 
Cycle Evaluation System” using Artificial Intelligence (AI) that 
automatically recognizes tunnel face works, as the basis of 
automation of construction.  

■ System Features (Fig.1)
Configuration: network camera (Fig. 2), a cloud server, and a 
personal computer terminal. 
Realtime evaluation of the tunnel face works by AI using the 
live footage from the network camera.
The AI can continue learning by itself using its teaching data 
construction function.
Data including images and AI evaluation results are stored on 
a cloud server, which allows headquarters and other branch 
offices supporting the project to view the data using a web 
browser. 

■ Expected Results
Increased productivity by improving drill cycle through 
learning and analyzing tunnel face cycle time.
Promoting automation of construction works by using the 
evaluation data to control heavy machinery and ventilation 
systems.
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Fig. 1	 "Excavation Cycle Evaluation System" diagram

Fig. 2	 Installed network 
camera

Fig. 3	 Example of real time evaluation 
display


