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Outline
1. Lizard‐inspired Tube Inspector (LTI) robot
• Sensing 
• Robotics 

2. Broader Impacts

Direct 
• Publications 
• Tech transfer 
• Workforce development 

Indirect
• Professional development 
• NSF CAREER (Bio‐inspired Acoustic Sensing)
• QCAM Consortium 
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A Lizard-inspired Tube Inspector (LTI) 
Robot (FE0031649)
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Problem statement
Heat recovery steam generator 
(HRSG)

Stress corrosion cracking

Thinning Pitting corrosion

Deposit corrosion
Boiler

Heat exchanger
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Problem statement

Tube inspection robots. (a) Vertiscan system, (b) ICM climbing robot, (c) boiler wall cleaning and 

inspection robot, (d) inspection robotics system, (e) FAST UT system, and (f) PALM scanner. 
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A Lizard‐inspired Tube Inspector (LTI) Robot

Sensing system

Couplant-free ultrasound generation

EMAT
Friction-based

ultrasound

Objective 1 
Friction-based mobility

Objective 2 

Deep learning-based detection 



7

Couplant‐free ultrasound transmission 

Coil Voltage

Sound 
Generation

Magnet

Electromagnetic acoustic transducer (EMAT)   Friction‐based dry couplant transducer
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Integrating EMATs into modular gripper 
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Integrating EMATs into modular gripper 
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Crack and corrosion detection

10/83H. Nemati, F. Alvidrez, A. Das, N. Masurkar, M. Rudraboina, H. Marvi, and E. Dehghan‐Niri, “Integrating electromagnetic acoustic transducers in a modular robotic
gripper for inspecting tubular components”, Materials Evaluation, July, 2021, pp. 715‐727.
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AI enabled defect detection 

Long‐short term 
memory (LSTM)
Over 80%
detection 
accuracy
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Navigation and visual inspection 
Position 1

Position 2

Position n

ሺ𝑥ଵ, 𝑦ଵ, 𝑧ଵሻ

ሺ𝑥ଶ, 𝑦ଶ, 𝑧ଶሻ

ሺ𝑥ଷ, 𝑦ଷ, 𝑧ଷሻ
https://www.allgeo.com/qr‐codes‐mobile‐inspection‐app
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LTI robot 

Multifunctional 
Gripper

Sensor

Cable 
driven 
fingers

High 
friction 
pads

Main Body 

Front camera

Linear actuators

Back bone 
active joint

Tail

Experimentation
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Direct impact
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Publications

16/83

1. H. Nematia, F. Alvidrez, A. Das, N. Masurkar, M. Rudraboina, H. Marvi, and E. Dehghan-Niri, “Integrating electromagnetic acoustic transducers in a modular
robotic gripper for inspecting tubular components” Materials Evaluation, pp. 715-727, 2021
2. M. Ghyabi, H. Nemati and E. Dehghan-Niri, “A simplified framework for prediction of sensor network coverage in real-time structural health monitoring of plate-
like structures,” Structural Health Monitoring: and International Journal, 2021
3. S. Zamen, E. Dehghan-Niri, M. Ilami, V. Anand Senthilkumar, and H. Marvi, “Recurrence analysis of friction based dry-couplant ultrasonic Lamb waves in plate-
like structures”, Ultrasonics, Vol. 120, March 2022, 106635.
4. Das, M. Rudraboina, N. Masurkar, F. Alvidrez*, E. Dehghan-Niri, and H. Marvi, “Lizard Inspired Tube Inspection Robot”, International Journal of Intelligent
Robotics and Applications, under review.
5. S. Hespeler, N. Masurkar, H. Marvi, and E. Dehghan-Niri,” Robotic enabled non-destructive testing of pipelines using deep learning data-driven models”,
underreview
6. N. Masurkar, V. Anand Senthilkumar, E. Dehghan-Niri, and H. Marvi “Novel friction-based robotic platform for pipeline inspection”, in preparation

Journals

1. Ghyabi and E. Dehghan-Niri, “Structural health monitoring of metallic plate-like structures for partial crack detection”, ASNT 28th Research Symposium,
Hyatt Regency Orange County Garden Grove, CA, April 1-4, 2019.

2. Ghyabi and E. Dehghan-Niri, “Comparison of Coverage Areas of Two Different Sensor Network Arrangements for Structural Health Monitoring of Plate-Like
Structures”, SPIE Smart Structures + Nondestructive Evaluation, Denver, CO, 3-7 March, 2019.

3. S. Zamen, M. Ilami, V. Senthilkumar, H. Marvi, and E. Dehghan-Niri, “Experimental Evaluation of Friction Effects on Lamb Waves Generation”, ASNT Annual
Conference, Virtual, Nov. 2020.

4. H. Nemati, M. Ilami, J. Bhadra, H. Marvi, and E. Dehghan-Niri, “Evaluation of curvature effects on the performance of an integrated robotic gripper
equipped with electromagnetic acoustic transducers”, ASNT Annual Conference, Virtual, Nov. 2020.

5. H. Nemati, F. Alvidrez, A. Das, N. Masurkar, M. Rudraboina, H. Marvi and E. Dehghan-Niri, “Toward Automated Ultrasonic Inspection of Pipelines and
Tubular Components” ASNT Research Symposium, Virtual, March 2021

Conferences 

ME is mailed out to approximately 16,000 ASNT members each month. Approximately half are US based and the rest are
worldwide. Each paper is assigned a DOI number and added to the ASNT Library to be accessed by future researchers.
Our last Technical Focus Issue was open-access and was accessed by approximately 12,000 readers.

1. F. Alvidrez, “INTEGRATING ELECTROMAGNETIC ACOUSTIC TRANSDUCERS IN A MODULAR ROBOTIC GRIPPER FOR INSPECTING TUBULAR COMPONENTS”, NMSU, 2021.
2. N. Masurkar, “Design and Control of a Lizard-inspired Tube Inspector Robot”, ASU, 2022.

Thesis 
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Tech transfer/comercialization

H. Marvi, E. Dehghan-Niri, and M. Ilami, “Systems and methods 
for a Lizard-Inspired Tube Inspector (LTI) robot”, US patent 
pending, US 11,504,854, 2022.

ASU SkySong

Several inspection service companies have 
contacted the inventors to pursue licensing 

Patents
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Future workforce 

5 undergraduate students, 4 master students, 3 Ph.D. students, and 1 postdoctoral scholar



Indirect impact
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Early career professional development 

2021 NSF CAREER “Understanding the
exceptional near‐field auditory system
of the aye‐aye, one of the most unusual
primates in the world”

Aye Aye (in solids) Bat (in air)

Dolphin (in water)
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Early career professional development 

21/8321/70

QCAM kick-off meeting Oct. 7th 2021



22



Lessons learned and final remark 
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• Continue supporting and trusting junior faculty members 
(professional development)

• Being part of the team 

• Reassessing your vision 

• Pathway to higher TRL and commercialization 

In many cases, the indirect impact of a project is much greater than its direct impact
during the project's implementation phase. It's important for leaders and stakeholders
to recognize and account for these indirect impacts when assessing the overall success
of the project and its contribution to broader goals and objectives of a program.



https://www.youtube.com/watch?v=dzYPnoiWL0Q&t=11s

https://www.youtube.com/watch?v=pn6KwJuW9wU&t=18s

Research 

QCAM consortium  

Email: nde@asu.edu

12. Virginia Tech 
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