Scooter_ab UTSA @

A Programmable and Participatory Sensing Research Testbed using Micromobility Vehicles <&

Ubaidullah Khan, Raveen Wijewickrama, Buddhi Ashan M.K., A.H.M. Nazmus Sakib, Khoi Trinh, Christina Duthie,
Nima Najafian, Ahmer Patel, R.N. Molina, Anindya Maiti, Sushil K. Prasad, Greg P. Griffin, Murtuza Jadliwala

scooterlab.utsa.edu

What is ScooterLab?

An NSF funded (awards #2234516 & #2234517) The ScooterLab Architecture ScooterLab Community
community  research Infrastructure Initiative, ( — i
currently under development at UTSA. This publicly- + ((“';?”)) - Engagement
availlable micromobility testbed and crowd- < B = . | ,
sensing/crowd-sourcing infrastructure will provide E-Scooters Seﬁ:ﬁ";ﬁg . istomized . ScooterLab Workshop: Advancing Research ana
researchers access to a community of riders and a 5 Vehicles Collaboration using a Micromobility-supported
fully operational fleet of customizable dockless e- Front-end: A Fleet of Riders Use Vehicles in Sensing and Research Infrastructure
scooters. | Micromobility Vehicles ) the Wild May 19th, 2025
Issues & challenges in micromobility Join Us to Explore:
{ rJ HI§IHE | ) ¢ JZAY e Aims to showcase the diverse applications
ﬁ\ ‘% . T o “ of ScooterlLab, inspire researchers to
Why ScooterLab? ackz]ldlliess Critihcal scki]e.ntific; and societal )
o Provides space for researchers to address Fleet Upload & Data  Database& [° CITENISINEE WITCLEIN 1ES IMATESULCUINE, &1t

APIs foster interdisciplinary collaborations.

. . : ° '
e Bypasses commercial service providers who may Research presentations from selected Call

be unwilling to share data for research i Fleet Controller (FC) ) g)r Resea.rChACcljol.laboraBtlondpartm:pants
« Offers more customizable sensors 2 (ORI ACKISEIN [EXgEIre] [PEiE Of

e Creates infrastructure necessary to collect mobility challenges & future opportunities

diverse rider, mobility, and contextual data in r
realistic settings

Broader impact:

Management

multidisciplinary challenges Processing

Scan here for more details or visit:
scooterlab.utsa.edu/workshop2025

* Rider/ pede.strian. Safety . User Management Data Analysis Researcher
e Urban routing & infrastructure planning & Tool Suite &  Management &
e Public pOlICy Project Downloading Experiment
. Transportation engineering Administration Administration
D : Research Activities Management Portal (RAMP) [*
e Data privacy § i
Vehicle & Front-End Fleet Controller Research Activities Management

Portal (RAMP)

Data Analysis Tools
e Data filtering
e Data downloading
e Map tool
o Visualize trips and sensor
data on a map
, . o Heatmap generation
TR Wbt ) o Stats tool
Frocessor o Display trip and sensor

data using charts and
tables

Initial Prototype

Fleet
E-Scooter - SLP1

Management §

-

' ARV e A -
e SR | o
L e (. e “ee ScooterLab App Dashboard
& R X ' b

;‘“ 4 A A \; Sy pr— — = 9
£ | \ R ) ST [T S Pk =
Sl e aC iy R el v W e N
i Ry 4 . | b REARPNATE
» f y 1 - h e L IS

ra AT / 6 3 Nt : V ,
) & § }
4 = 7 S "! ¥ > i E ~, Bluetooth 4

e4.50 o L . L5
| O ] =, N vil £ ——— s . : X
: f el | iy S | PR ias. o L)
O | e LSRG
L e | "m e 2% ‘e B N\
e o0 [ o) S s
M b e = B \ [ s . p . ‘
* o Wy . - %
IO0rous testing unaer WA .. ol —
il o | i -
o " 3 % J ? ¥ ‘ . ’
St i (77 {,,IV
1\ g A :

realistic conditions ;

()
O

Fleet

Controller Database

—~9Q
O

Prototype R

E-Scooters (SLP2 - SLP4)

Deployment phase 1
completed (8 e-scooters)

Database and

g Features: nan Siata Jeo -
e e Sensing: Temperature, Humidity, Pressure, Data experiment
bo Accelerometer, Gyroscope, Orientation, Downloading AdministEten
O Magnetometer, GPS, Audio/Video, Light _ RAMP Server Acquisition
0. e Future/Customizations: Air Quality, Lidar, IR, etc. Fleet .C.optroller Server M e * 2x48-Core
Acquisition e 1.5TB Memory
e 24-Core e 4AxNvidia L40S
Statistics So Far * 012GB Memory
e # of participants: 6 * /201B Storage STZ;M aly
* Total trip count:: 457 Scooter - Fleet Upload Service & Data # @ e
* Total distance: 102 km Management Service Processor am o LE:
* Avg trip distance: 2.4 km Communication e External Data Collector: - --
e Config file Traffic & weather data
prototyping e Data processing &
e Local data queuing queuing
e Fault tolerant e Database entry drive
uploading )
—3 Fleet Management Service Researcher Management
Deployment Phase 2 Spring 2025 A|_;| © . Recontiguration Service e Secure connections to
N 30 e-scooters NE J * Authentication Service RAMP & data downloading
Q. e Maintenance &
O operational safety Experiment Administration
E';; e Allow users to check
g Deployment phase 3 Summer 2025 Q Database & Raw Data Web research experiment
5 50-100 e-scooters N APl Host progress & manage relevant
= TT e Optimizations for data
expe.rlment based data _» _» DataDownloading
queries e File formats:
® InCOrpOrate external LY TXT,SHP,CSV,GPX,JSON,

(traffic and weather) data GeoJSON


https://www.nsf.gov/awardsearch/showAward?AWD_ID=2234516
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2234517

	A Programmable and Participatory Sensing Research Testbed using Micromobility Vehicles
	Ubaidullah Khan, Raveen Wijewickrama, Buddhi Ashan M.K., A.H.M. Nazmus Sakib, Khoi Trinh, Christina Duthie,  Nima Najafian, Ahmer Patel, R.N. Molina, Anindya Maiti, Sushil K. Prasad, Greg P. Griffin, Murtuza Jadliwala
	scooterlab.utsa.edu
	What is ScooterLab? An NSF funded (awards #2234516 & #2234517) community research infrastructure initiative, currently under development at UTSA. This publicly-available micromobility testbed and crowd-sensing/crowd-sourcing infrastructure will provide researchers access to a community of riders and a fully operational fleet of customizable dockless e-scooters.
	Issues & challenges in micromobility
	Why ScooterLab?
	Provides space for researchers to address multidisciplinary challenges
	Bypasses commercial service providers who may be unwilling to share data for research
	Offers more customizable sensors
	Creates infrastructure necessary to collect diverse rider, mobility, and contextual data in realistic settings

	Broader impact:
	Rider/pedestrian safety
	Urban routing & infrastructure planning
	Public policy
	Transportation engineering
	Data privacy


	The ScooterLab Architecture
	ScooterLab Community Engagement
	ScooterLab Workshop: Advancing Research and Collaboration using a Micromobility-supported Sensing and Research Infrastructure May 19th, 2025
	Join Us to Explore:
	Aims to showcase the diverse applications of ScooterLab, inspire researchers to address critical scientific and societal challenges through its infrastructure, and foster interdisciplinary collaborations.
	Research presentations from selected Call for Research Collaboration participants
	Community Advisory Board panel on mobility challenges & future opportunities
	📍 Scan here for more details or visit:       scooterlab.utsa.edu/workshop2025

	Vehicle & Front-End

	Progress
	Initial Prototype  E-Scooter - SLP1
	Rigorous testing under  realistic conditions
	Prototype  E-Scooters (SLP2 - SLP4)
	Deployment phase 1 completed (8 e-scooters)
	Features:
	Sensing: Temperature, Humidity, Pressure, Accelerometer, Gyroscope, Orientation, Magnetometer, GPS, Audio/Video, Light
	Future/Customizations: Air Quality, Lidar, IR, etc.

	Statistics So Far
	# of participants: 6
	Total trip count:: 457
	Total distance: 1102 km
	Avg trip distance: 2.4 km

	Research Activities Management Portal (RAMP)
	Fleet Controller
	Data Analysis Tools
	Data filtering
	Data downloading
	Map tool
	Visualize trips and sensor data on a map
	Heatmap generation
	Stats tool
	Display trip and sensor data using charts and tables

	RAMP  Server Acquisition
	2x48-Core
	1.5TB Memory
	4xNvidia L40S

	Fleet Controller Server Acquisition
	24-Core
	512GB Memory
	720TB Storage

	Scooter - Fleet Management Service Communication
	Config file prototyping
	Local data queuing
	Fault tolerant uploading

	Upload Service & Data Processor
	External Data Collector: Traffic & weather data
	Data processing & queuing
	Database entry drive


	Next Steps
	Deployment Phase 2  30  e-scooters
	Deployment phase 3 50-100 e-scooters
	Spring 2025
	Summer 2025
	Fleet Management Service
	Reconfiguration Service
	Authentication Service
	Maintenance & operational safety

	Database & Raw Data Web API Host
	Optimizations for experiment based data queries
	Incorporate external (traffic and weather) data

	Researcher Management
	Secure connections to RAMP & data downloading

	Experiment Administration
	Allow users to check research experiment progress & manage relevant data

	Data Downloading
	File formats: TXT,SHP,CSV,GPX,JSON, GeoJSON




