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Merits in inspection task Merits in administrative task 

Efficiency 

○Collect inspection images effectively instead of a human 
○Simplify viewing past inspection data at inspection sites 
○Reduce man-hours for inputting inspection data and 
  generating inspection records 
○Utilize past inspection data easily 

○Simplify planning of inspection and repair 

○Rational reasoning for requiring budgets  

Quality 
○Reduce omission of inspection 
○Reduce human errors  
○Level quality of inspection task and generating inspection 
    record 

○Maximizing cost-effectiveness for maintenance 

 Development of multi-copters for taking proximity images of high pier bridges 
 Wind-resistant stability available for practical use, mechanism and a control system for safe remote control 

 Utilization of inspection data to make bridge maintenance tasks more efficient 
 Establishment of basic technology for high level utilization of inspection data 

Efficient preventive 
maintenance 

・Inspection Plan 
・Repair Plan 
   etc. 

Asset Management 

Maintenance 
management planning 

View past inspection 
record with tablet PC 

Generate inspection 
record automatically Degradation  

analysis / prediction 

3D-CAD 
model 

Inspection 
Data 

Bridge Maintenance Database Improve efficiency of  inspection 
operations by multi-copter 

Inspection task Administrative task 

Pose 
estimator 

360 degree 
spherical image 

Proximity image 

Inspection records 

Geotagged 
proximity images 

④ Application software 

Two-wheeled 
multi-copter 

Automatic registration of  
point cloud data 

Automatic 
principal plane 
detection 

③ 3D-CAD model generation technology 

① Geotagging technology 

Semi-automatic  
3D-CAD model 
generation operation 

Inspection 
data 

3D-CAD 
model 

② 3D model-based bridge maintenance data model 

View past inspection 
records with tablet PC 

Generate inspection 
records automatically 

We prototyped a 3D model-based bridge maintenance system for long-term use. 
① Geotagging technology based on SFM (Structure from Motion) using 360 degree spherical camera 
② A 3D model-based bridge maintenance data model which is as extension of the ISO standard of the 3D-CAD model 
③ Semi-automatic 3D-CAD model generation technology 
④ Application software for viewing past inspection data on 3D-CAD models using tablet PCs 

Inspection recordsGeotagged images 

We prototyped two-wheeled multi-copters for bridge inspection. 

Type  Specifications 

①Large size two-wheeled multi-copter 

 

[Target] High pier bridge 
[Features] 
It can run on a surface of a bridge pier to take 

proximity images of bridge structure 
Inspectors can monitor images in real time 

②Small size two-wheeled multi-coper [Target] Narrow space (shoe, and so on) 
[Features] 
It can run on a pier to take a picture of a shoe 
 

• Wheel diameter: 80 cm 
• Cable for power supply 

and image transmission 

Omni-directional 
camera 

Proximity camera 

• Wheel diameter: 40 cm 
• Cage for protection 

• It can take proximity-images with constant distance to bridge surface. 
• It is robust against windy conditions because of skin friction of the wheels. Features 

Development of a bridge inspection support robot system that uses 
proximity-images with Geotag and a two-wheeled flying robot  
Naoyuki Sawasaki (Fujitsu Limited)   
Fujitsu Limited, Nagoya Institute of Technology,Tokyo University, Hokkaido University, Docon Co. 
Limited 

We propose a bridge inspection robot system that captures proximity images and a 3D-model-based 
maintenance database to link inspection data with 3D models. Our system can make on-site bridge inspections 
more efficient and support bridge maintenance operations. 

Improve efficiency of inspection operations  Make use of past inspection data  

3D-CAD 
model 

Inspection 
data 

Two-wheeled multicopter to access inspection 
points and capture images 

3D model-based bridge  
maintenance database 

Inspection images with geotags 

Degradation  
analysis / prediction 

Maintenance management 
planning 

View past inspection 
record with tablet PC 

Generate inspection 
record automatically 

Applications of 3D-model-based maintenance database based maintenance database
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R&D Objectives and Subjects

Current Accomplishments (1/2) Goals

Current Accomplishments (2/2)

(1) Inspection, Monitoring and Diagnostics Technologies

(2 ) Structural M
aterials,Deterioration

  M
echanism

s, Repairs, and Reinforcem
ent

(3 ) Inform
ation and C

om
m

unications
(5 ) A

sset M
anagem

ent
(1 ) Inspection, M

onitoring and D
iagnostics

(2 ) Structural M
aterials,Deterioration

　  M
echanism

s, Repairs, and Reinforcem
ent

(3 ) Inform
ation and C

om
m

unications
(4 ) R

obotics
(5 ) A

sset M
anagem

ent

(2 ) Structural M
aterials,Deterioration

  M
echanism

s, Repairs, and Reinforcem
ent

(3 ) Inform
ation and C

om
m

unications
(5 ) A

sset M
anagem

ent
(1 ) Inspection, M

onitoring and D
iagnostics

(2 ) Structural M
aterials,Deterioration

　  M
echanism

s, Repairs, and Reinforcem
ent

(3 ) Inform
ation and C

om
m

unications
(4 ) R

obotics
(5 ) A

sset M
anagem

ent

(5) 

ア
セ
ッ
ト
マ
ネ
ジ
メ
ン
ト
技
術

(5) 

ア
セ
ッ
ト
マ
ネ
ジ
メ
ン
ト
技
術

(4) Robotics Technologies

R&D Objectives and Subjects

Current Accomplishments (1/2) Goals

Current Accomplishments (2/2)
Development of a bridge inspection support robot system that 
uses proximity-images with Geotag and a two-wheeled fl ying 
robot
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