
Jay Venkatraman, Ph.D. 

Forensic Expert 

OFFICE: 760.931.9100 
EMAIL: jay.venkatraman@aperturellc.com 

EDUCATION 

PhD, Biomedical Engineering, Wayne State University, Detroit, MI, USA (12/2024) 
MS, Biomedical Engineering, Wayne State University, Detroit, MI, USA (12/2018) 
BE, Biomedical Engineering, University of Mumbai, India (04/2016) 

PROFESSIONAL MEMBERSHIPS 

• Bosch Crash Data Retrieval (CDR) tool technician, Institute of Police Technology and Management
(IPTM)

• Hyundai-Kia & Tesla Event Data Recorder (EDR) Tools Technician, Institute of Police Technology
and Management (IPTM)

• FAA Part 107 Certified UAS Remote Pilot

MEMBERSHIPS 

• Society of Automotive Engineers (SAE)
• Biomedical engineering society (BMES)
• National Association of Professional Accident Reconstruction Specialists (NAPARS)
• Southwestern Association of Technical Accident Investigators (SATAI)
• California Association of Accident Reconstruction Specialists (CA2RS)

WORK EXPERIENCE 

Forensic Expert, Aperture LLC, Carlsbad, CA (10/2024 to present) 
• Perform extensive biomechanical analysis of injuries to the human body from the obtained vehicular

collision and/or blunt trauma injury
• Research mechanism of injuries and tolerances of kinetic and kinematic parameters for case-

specific applications
• Analyze data specific to the body’s kinetic and kinematic responses in case-specific loading

scenarios and offer expert opinions on the relationship between the impact and reported injury
• Conduct site inspections of vehicles or accident locations to generate 3D models to assist in

analyses
• Photogrammetric analysis of on-scene photographs, vehicle crush, speed of vehicles from video,

and depth of structures/profiles
• Use of physics-based simulation software to reconstruct real-world vehicular collisions: Human

Vehicle Environment (HVE) and PC-Crash

PhD Candidate, Wayne State University, Detroit, MI (08/2020 to 08/2024) 
• Designed a study to evaluate the changes in Evoked Response Potential of amateur and

professional boxers exposed to punches for a duration of one year
• Modified and adapted the Marmarou impact acceleration model to simulate repetitive sub-

concussive head injuries in a rodent model
• Collaborated with a team of graduate students and professionals from Duke University, NC to

assess the accuracy of two instrumented mouthguards in Post-Mortem Human Subjects (PMHS)
cephalus in simulated boxing punches

• Spearheaded a validation project using a Hybrid III ATD’s head to compare on-field instrumented
mouthguard acceleration data with gold-standard sensors
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• Assisted in preparation, testing, and post-test autopsy of PMHS for other projects: to study the 
difference in blunt trauma injuries due to non-lethal projectiles in PMHS and real-world cases 

• Teaching and guest lectures: 
• Guest speaker for three (2023-2024) departmental lectures on head injury biomechanics 

research 
• Graduate Teaching Assistant (two years): Conducting lab sessions for graduate and 

undergraduate students, lecturing, doubt-solving sessions, and grading 
• Volunteered mentoring sessions to graduate and undergraduate students- MATLAB, 

circuit building sessions, and Arduino workshop 
• Trained and mentored undergraduate students and oversaw completion of projects 

Development Engineer, Zimmer Biomet, Warsaw, IN (02/2020 to 04/2020) 
• Remediate the design and development of knee implants and surgical instruments, focusing on 

enhancing product functionality, manufacturability, and compliance with industry standards 
• Collaborated closely with manufacturing and quality assurance teams to produce detailed design 

assurance documentation and ensure successful product verification documents 
 

Quality Assurance Tech, Zimmer Biomet, Warsaw, IN (10/2018 to 02/2020) 
• Led thorough inspections of quality assurance processes for medical devices, ensuring compliance 

with industry standards and FDA requirements 
• Implemented gage R&R studies, GD&T principles and other statistical quality control measures to 

enhance the precision and reliability of medical instruments and implants 
• Generated Non-Conformance Reports (NCRs) following inspection of manufactured parts 
• Worked cross-functionally with quality and manufacturing teams to resolve quality issues and support 

continuous improvement initiatives 
 

Trainee Biomedical Engineer, Dr. L. H. Hiranandani Hospital, Mumbai (06/2017 to 07/2017) 
• Performed daily and preventive maintenance of life-saving equipment like the defibrillator, ventilator, 

and other machines 
• Attended breakdown calls from various departments in the hospital to maintain continued operation 

PUBLICATIONS 
 

• Venkatraman, J., Kallakuri, S., Ochocki, K., Perrine, S. A., & Bir, C. (2026). Investigating the 
Behavioral and Histopathological Changes in a Rat Model of Repetitive 
Subconcussion. Neurotrauma Reports, 7, 2689288X261418085. 

• Venkatraman, J. (2024). The Effect of Repetitive Sub-Concussive Head Impacts in a Rodent Model 
and Its Implication in Contact Sports (Doctoral dissertation, Wayne State University). 

• Venkatraman, J., Abrams, M. Z., Sherman, D., Ortiz-Paparoni, M., Bercaw, J. R., MacDonald, R. 
E., ... & Bir, C. A. (2024). Accuracy of instrumented mouthguards during direct jaw impacts seen in 
boxing. Annals of biomedical engineering, 52(12), 3219-3227. 

• Abrams, M. Z., Venkatraman, J., Sherman, D., Ortiz-Paparoni, M., Bercaw, J. R., MacDonald, R. 
E., ... & Bass, C. R. (2024). Biofidelity and limitations of instrumented mouthguard systems for 
assessment of rigid body head kinematics. Annals of Biomedical Engineering, 52(10), 2872-2883. 

• Venkatraman, J., Kallakuri, S., Perrine, S. A., & Bir, C. (2022). Repetitive sub-concussive impacts 
induce inflammation-implications for innocuous head impacts in sports. In The Ohio State 
University Injury Biomechanics Symposium. 

• Venkatraman, J., Manwar, R., & Avanaki, K. (2019). Development of a punch-o-meter for sport 
karate training. Electronics, 8(7), 782. 

• Venkatraman, J., & Nasiriavanaki, M. (2019). Biomechanics of kumite style gyaku tsuki in 
karate. Biomedical Journal of Scientific & Technical Research, 14(3), 10656-10662. 
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PEER REVIEWER 
 

• Frontiers in Neurology 
 
CONTINUING EDUCATION 

• Involved in research and testing at the Southwestern Association of Technical Accident 
Investigators (SATAI) conference, Glendale, AZ, February 2026. Topics included: Calculating 
speed from audio with application toward passenger vehicles, commercial vehicles, and 
motorcycles. Using signal processing to uncover subtle driver actions. Firearm Ballistic Forensic 
Applications; Swipe Right on Evidence - Integrating Digital Evidence and Accident Reconstruction; 
Determining Speed from Delta-V in EDR Data; Crash Test Data Review. 

• PC Crash Live Workshop by Dr. Andreas Moser and Brad Heinrichs: Video Analysis, Pedestrian 
Impacts, Collision Optimizer, Mapping Evidence, Applying EDR Data, Working with Point Clouds, 
Las Vegas, NV, May 2025 

• Attended the 67th Stapp Car Crash Conference in Ann Arbor, MI, November 2023. 
• Presented original research and attended at the 17th Injury Biomechanics Symposium, Columbus, 

OH, May 2022. 

LEADERSHIP AND AWARDS 
 

• Recipient of the Thomas C. Rumble Fellowship at Wayne State University (2021, 2023) 
• Recipient of the Dr. Kales Endowed Scholars Award (2021, 2024) 
• Awarded TSEC LEADER’s prize for displaying exemplary leadership skills in IEEE-TSEC student 

organization (2016) 
 
RELATED INTERESTS 
 

• 1st degree black belt in International Gosoku Ryu karate Association (2005 to 2009) 
• 3rd degree black belt in American Taekwondo Association (2018 to present) 

• State Champion (x5: Indiana and Michigan) and Mid-America District Champion (x1) 
• Level 3 certified judge 
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