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Measurements of physical performance are an essential
part of high performance in sports. It empowers the

strength and conditioning coach to monitor and adjust work-
loads, analyse fatigue, identify weaknesses, and hopefully pre-
vent injuries (3,5). However, physical testings are especially
challenging during this COVID-19 pandemic, where coaches
and athletes are unable to access their usual practice grounds
(or not entirely) to collect physiological and performance data.

Aim
This article aims to share some insights into utilising mobile
applications for a strength and conditioning coach looking
to conduct remote testing and assessments. As technolog-
ical advancements have led to increased digitisation within
sports, an alternative is to utilise mobile applications to re-
motely assess an athlete’s current physical performance status
and strategically plan for their return to sport when train-
ing/competitions resumes (4). Technological advancements in
smartphones have enabled these devices to have inbuilt ac-
celerometers, magnetometers, gyroscopes, global positioning
systems, and high definition cameras of high frame rates and
screen resolutions (3,7). Mobile applications have been devel-
oped to utilise these sensors and functions to assess an ath-
lete’s physical performance. Furthermore, these applications
are affordable, portable and more importantly, scientifically
validated against the gold-standard laboratory equipment that
are currently inaccessible (5).

Power Development
The vertical jump has been utilised extensively by strength
and conditioning coaches to assess muscular power and anal-
yse neuromuscular fatigue (5). This is especially so as the ver-
tical jump is an essential movement in many sports. Although
utilising force plates are considered the gold standard for the
assessment of vertical jumps, by measuring the take-off veloc-
ity of the athlete, mobile applications based on the detection

Fig. 1. “My Jump 2” mobile application interface

of the flight time has become popular in the industry because
it is more affordable, portable, and can still provide an accu-
rate measurement of jump performance. This is done through
a video analysis of the take-off and landing portions of the
vertical jump performed by an athlete. One valid and reliable
mobile application is the “My Jump 2” (iOS/Android), which
measures the flight time of the vertical jump through the slow-
motion recording capabilities of the modern smartphone (1).
Athletes can remotely submit videos of their vertical jumps
for analysis by the strength and conditioning coach.

The “My Jump 2” mobile application calculates the height,
flight time, velocity, force, power, contact time, vertical stiff-
ness and reactive strength index (RSI) of an athlete’s vertical
jump (1,7). The main value of the mobile application is that it
can easily assess the force-velocity profile (FVP) of an athlete
and his imbalance between the strength and velocity qualities
(6). This enables the strength and conditioning coach to indi-
vidualise an athlete’s training program to focus on developing
speed-strength or strength speed qualities to optimise power
development.

Fig. 2. “My Lift” mobile application interface

Fig. 3. Analysing the lift trajectory of an athlete’s hang power snatch.
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Maximal Strength
The measurement of the 1-Repetition maximum (1RM; i.e.
the load that can be lifted just once) has been the most widely
used methodology to quantify and prescribe resistance train-
ing intensities. Performing a single repetition to failure may
not be the best option for an athlete training alone at his home
gym, without a strength and conditioning coach supervising
the test. An alternative testing method is to measure the
speed of the barbell during the lifts, as research has reported
a strong relationship between the load (%1RM) and the ve-
locity at which each load is lifted (5). Thus, the measurement
of barbell velocity allows strength and conditioning coaches to
estimate the 1RM with high accuracy without conducting an
actual 1RM test.

The gold standard for the assessing barbell velocity is the
use of linear transducer systems, which though portable, may
not be as accessible to athletes training outside their sports
training facilities. Performing a video analysis of the barbell
path is an alternative method to determine barbell velocity
through a mobile application. One valid and reliable mobile

Fig. 4. “AR Squat” mobile application interface - NOTE: This mobile application

only works with iPhones with the A12 bionic chip or superior (iPhone XR or superior,

and iPad Pro 2018 or superior)

Fig. 5. “HomeCourt” mobile application interface

application is the “My Lift” (iOS/Android) which determine
the barbell velocity through Newtonian physics and the slow-
motion recording capabilities of the modern smartphone. Ath-
letes can remotely submit videos of their exercises for analysis
by the strength and conditioning coach.

The “My Lift” mobile application measures the start and
end of an exercise to determine the barbell velocity. This is
used to estimate the 1RM with submaximal loads (i.e., 75–90%
1RM) of the back squat, deadlift, bench-press, pull-up and
military press exercises, without the need to perform an ac-
tual 1RM test or repetitions to failure, which might impair
performance and recovery due to its maximal intensity (2).

An additional feature of the mobile application is its ability
to track the trajectory of a lift and measure its instantaneous
position and velocity (2). This is particularly insightful for
strength and conditioning coaches remotely coaching an ath-
lete’s Olympic lifts.

Augmented Reality in Testing
For the iPhone, the latest iOS 13 includes augmented real-
ity and body motion features to track an athlete’s movements
on video capture. This new addition has enabled the devel-
opment of a recent mobile application to track the depth of
an athlete’s back squat. The “AR Squat” (iOS) mobile ap-
plication tracks the position of hips and knees in space, and
alerts the coach and athlete when the hips are at the hori-
zontal level of the knees during the descend of a back squat.
This is particularly useful as strength and conditioning coaches
used to eyeball athletes from the side to determine the right
squat depth during strength testing. This unfortunately led
to numerous debates among coaches and athletes on the suc-
cessful completion of a “true” half squat. The mobile applica-
tion now allows strength and conditioning coaches to remotely
conduct lower-body strength tests and obtain accurate results
with their athletes.

Measurements of physical performance may be come rudi-
mentary and unmotivating to athletes if performed on a regu-
lar basis. This is especially relevant in this current climate in
motivating athletes to produce their best performance, which
may be a challenging ask. Thus, performance tests that in-
clude an game element may be of interest to athletes. The
“HomeCourt” (iOS/Android) mobile application makes use
of the current augmented reality technology and turn testing
into an arcade game. Leveraging computer vision technol-
ogy, the mobile application tracks an athlete’s movement and
mechanics in real-time, giving instantaneous feedback on the
performance of agility tests.

Conclusion
Mobile applications have the potential to transform remote
performance testing for athletes, particularly for strength and
conditioning coaches who face the constrain of meeting ath-
letes in person. The various mobile applications have been sci-
entifically validated to collect measures such as vertical jump
performance and barbell velocity to assess power development
and maximal strength qualities. Furthermore, with the inte-
gration of augmented reality in the development of emerging
mobile applications, tests accuracy (ie. squat depth) and sub-
ject motivation (ie game format) may be standardised in both
on-site and remote assessments; albeit future validity and re-
liability evaluations.
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Practical Applications
• High-speed video technology found in smartphones, with

integrated mobile applications have made the sports per-
formance testing easier to perform

• The mobile applications provide an extremely practical way
of remotely assessing and monitoring athlete performance.

• Vertical jump diagnosis - My Jump 2 (iOS/Android)
• Maximal strength test - My Lift (iOS/Android)
• Squat depth - AR Squat (iOS)
• Agility tests – HomeCourt (iOS/Android)
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