
Mode Conditions

Treadmill
0.5 to 1.85m/s (28 different 

speeds)

Levelground
Self selected: slow, normal 

and fast.

Ramp ascent and 
descent

5.2°, 7.8°, 9.2°, 11°, 12.4° and 

18°

Stair ascent and 
descent

10.2cm (4in), 12.7cm (5in), 

15.2cm (6in), 17.8cm (7in).

Control
Joint power contribution and
context modulation (A)

Machine learning 
Classification (intent recognition) (B)
Regression of terrain parameters

and joint torque (C)

Opensource biomechanics for locomotion in stairs, ramps and level-ground
Jonathan Camargo, Aditya Ramanathan, Aaron Young
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Scarcity of databases of locomotion with access to raw

information.

Winter[1], is the seminal reference of motion capture data.

Ambulation modes: ascending and descending stairs and ramps

[5], [6].

Other sources provide insight about the power and torque

contribution to locomotion at the joint level [2], [3], [4].

Hu et al. (2019) [7]: first benchmark database of simultaneous

kinematic and EMG from healthy subjects. Limited to single

staircase and ramp.

Our dataset extends the report of kinematics results by including

the kinematics, kinetics and joint power data in conjunction

with the data from multiple sources of wearable sensors,

including EMG, goniometer, accelerometer and gyroscope

signals.

This dataset will aid the development of better locomotion

assistance techniques and can be used in applications of machine

learning to human locomotion.

Data access
http://www.epic.gatech.ed
u/biomechanics-dataset-
camargo-et-al/
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Figure 1. Instrumentation

N=22
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