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Abstract—This paper demonstrates a Yoga assistant mobile
application based on human-keypoints detection models, which
imitates the scene that real Yoga tutors guide and supervise their
students to do Yoga via the video chat. In order to provide
humanize, safe and convenient service, the core function is
designed as hands-free using voice service, and embedding fast
and accurate models to detect keypoints and calculate the scores.
In addition, we propose an improved algorithm to calculate scores
that can be applied to all poses. Our application is evaluated on
different Yoga poses under different scenes, and its robustness is
guaranteed.

I. INTRODUCTION

As the accelerating pace of modern life, many students, peo-
ple with jobs and elders prefer exercising at home to a GYM
to avoid the limitations from the location, time or privacy.
To meet these requirements, many fitness applications, such
as Keep (https://www.gotokeep.com), have become popular
during these years and provide services including professional
training guidance, supervision and communication platforms.
Users can follow the training steps, via videos or literal
statements, to complete their home-training plans.

Yoga, as a category of light-weight exercises, can benefit
the physical and psychological health with little demand on
physical strength and locations requirement. It is suitable
for people of all ages. However, trainees with no scientific
guidance from the Yoga specialist are likely to ignore some
important pose details, and nonstandard Yoga poses may result
in bad harm on the bones and joints. Therefore, a mobile
application with ”real supervision” is helpful for these trainees
who decide to train at home. Unlike those applications that
provide the instructions only, the ”real supervision” requires
the mobile application to ”watch” trainee’s poses and provide
them with warning once they are posing incorrectly. In order
to imitate a real Yoga teacher who is watching the trainee
doing Yoga, the mobile application needs to illustrate steps,
analyse the postures in real-time, evaluate and provide correct
suggestions.

Many Yoga self-assessment systems are being proposed
through the years. [1] is a segmentation-based approach and
uses two Kinects to analyse users’ poses from both front and
side. [2] provides a Yoga self-assessment system based on
OpenPose[3] and utilizes an angle score calculation without
using hardware. [4] is an end-to-end Yoga Pose classifica-
tion technique that using OpenPose and a Recurrent Neural
Network structure. It is apparent that OpenPose is highly
appreciated on Yoga Pose analysis.

In this paper, We demonstrate a practical and humanized
Yoga Assistant mobile application inspired by [2] but utilize an
improved score calculation algorithm to adapt different Yoga
Poses and appended with more humanized designs such as
voice service. We also evaluated these models with different
Yoga poses under different scenes to ensure its robustness.

II. IMPLEMENTATION

A. Human Pose Estimation

Human pose estimation tasks are to detect human skeletons’
points to represent human real poses. Selecting a suitable
model is essential for our application as it needs to handle
cases under both simple and complex environments in real-
time. OpenPose is a classical and excellent model that uses the
part affinity fields and convolutional neural networks(CNN)
to localize the human joints. [5] introduces the boundary box
to reduce the redundant information during the detection to
improve accuracy.

Although OpenPose can handle its tasks in real-time accu-
rately, the raw version requires GPU to accelerate convolutions
which causes large memory usage. [5] is limited by the
performance of its boundary detection algorithm so that it is
not stable in some cases. [6] develops a lightweight OpenPose
and can run on the CPU but the performance is still challenged.
Currently, we select raw OpenPose as our human estimation
model and we left the exploration of more advanced models
in future works.

B. Score Calculation

Angle Calculation: The angles α on each keypoint of the
whole detected body is calculated by the equations below in
order to be used for score computation in the subsequent steps.

α =

{
|a1 − a2|, if a1 · a2 ≥ 0

|a1|+ |a2|, otherwise

where we assume there are two vectors −→x1 = (x1−x0, y1−y0)
and −→x2 = (x2 − x0, y2 − y0) to calculate a1, a2 as,

a1 = arctan(
y1 − y0
x1 − x0

), a2 = arctan(
y2 − y0
x2 − x0

)

Score Computation: By given the angle from user and
instructor at keypoint i, the score can be computed as:

∆i% =
αuser,i − αinstructor,i

αinstructor,i
· αinstructor,i

π
· 100%




