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DR. EKARIN LUEANGVILAI

• Structure Engineer

• 10 years with Expressway Maintenance, Expressway 

Authority of Thailand (EXAT)

• 12 years as Researcher in R&D for EXAT and Don 

Muang Tollway PLC.

• General Manager for “ASIAM Infra Co.,Ltd”
• Focus on inspection and maintenance of road and 

infrastructure

• Always looking for inspection technique to make life 

better

03About Speaker



Roadways and Structures need inspection 

periodically to ensure public safety.
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03Importance of Maintenance

5 October 23, Kampang Phet, North of Thailand

2 spans gone by flood

60 m
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03Importance of Maintenance

29 August 24, ChiangRai
, North of Thailand

The need of river bed scan

Underwater pier scan
Scoring control
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03Importance of Maintenance
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03Importance of Maintenance
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03Importance of Maintenance

8



03Roadway maintenance KPI

Friction by British 

Pendulum

Road Marking 

retroreflective

Street Lighting 

Luminance

Rut Depth 

Measurement

Are there the 

better methods?
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05Roadway maintenance KPI

Big machine: Road laser scanner

Resolution of 1x5 mm

Mesh 5 x 5 cm = 500 points
Customized for IRI and Rut depth measurement 10



06Roadway maintenance KPI

The bigger machine: Mobile Mapping Laser Scanner
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07Roadway maintenance KPI

• High resolution , 1 M point/sec 

• High Accuracy, ±3 mm/200m

• Long Distance, 600 m max

• High speed, 80+ km/hr.

• GPS Base + 360° camera

• 360° point cloud data

• structure, pavement, everything

• Million of data handling

• Data preparation, rectification

• Machine of the Future

Point Cloud 

data by MMS
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- Complicate Machine: High accuracy with 

million of Data

- Any simple measurement tool: acceptable 

accuracy

- Dash Cam, Smart Phone

- Easter Egg Engineering Applications

“Smart Phone: 

Swiss army knife for the

21st century”

Inspection tools in your hand
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Dash Cam 

Roadway
Inspection

Date & Time(GPS) Location

Very Fast 
Inspection

A pot hole

AI Inspection and Maintenance Technologies
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Mobile Application

- As good as actual instrument

- Very low cost (sometime FREE!)

Date Time

Azimuth

Zenith

Picture

GPS
email

AI Inspection and Maintenance Technologies
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09Inspection tools in your hand

- GPS, Thermometer

- Tilt meter, Compass

- Accelerometer

- Gyro, Lidar

- Very good linearity 

and accuracy 16



10Inspection tools in your hand

- Also good tri-axle accelerometer

- Valid and reliable devices for 

estimating linear accelerations

USA KOREA CHINA
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Inventory

Roughness: IRI

Damage

AI Inspection and Maintenance Technologies
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AR / AI for Inspection Works

AI Inspection and Maintenance Technologies
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IRI Analysis by Smartphone

- Use Sensors in Smartphone

- Half-car model (better Quarter-car Model)

- Applicable with Various kind of cars (Eco Car > SUV)

- Algorithm developed at University of Tokyo

Smart Phone Inspection

20



14

Road Distress Detection

- Deep learning AI engine

- Using actual image for AI training

Lets try..

Smart Phone Inspection
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Roadway Inspection

AI measurement for road 
distress etc. pot holes

IRI measurement using 
vehicle vibration (DRIMS)



M6 Elevated AC Pavement km 132+000 – 133+000

IRI = 2.7
3.5

23 April 2024



3.5

M81 At grade AC Pavement km 87+000 – 86+000

11 May 2024



M6 and M81 are new
No pavement distress



Crack Detected !



It’s work !!!



Flood Damages

Fast & Rapid 

Road 

Inspection 
after FLOOD

8 May 2024 18 July 2024



Flood Damages

Roadway

Repair / Maintenance
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What?

Where on earth?

Ground Penetration 

Radar (GPR)

AI Inspection and Maintenance Technologies
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• Vehicle Type: 3D-Ground Penetration 

Radar (GPR), up to 80 km/h

• AI Detection for Cavitation and Utilities

• Depth up to 2 m, 10x10 cm cavity detected

• Accuracy up to 90%

• GIS based Display



• Vehicle - equipped sensors inspect roads without lane 

closure or traffic disturbance

• Vehicle - equipped sensors inspect entire road length 

rather than spot measurement

• AI / Cloud computing reduce human error and human 

judgement

• However, use with caution and proper conditions

Conclusions
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Thank 
You


