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It turns out, that nowadays people are sitting huge part of the day. Most of this time, 

they are sitting incorrectly. Sitting in a wrong posture on a long term basis causes 

health problems - ranging from pain in back, neck, shoulders to more serious disorders 

[1]. Impact is huge, according to WHO paper [2], the most common health problem is 

low back pain with the lifetime prevalence estimated 60-70% in industrialized 

countries. 

We propose a real-time posture tracking application on desktops that notifies user 

in case of a wrong posture. It is important to alert users when they are sitting wrong, 

because people have tendency to forget about their posture when working with 

computers and started to slouch or lean forward to the screen. 

We are using information from depth and RGB camera to evaluate user's posture 

while working with computer. To make our application works correctly it is necessary 

to set up a camera to capture an upper part of the user's body. The most important part 

of our application is evaluation of user sitting posture quality. Therefore, we developed 

three methods for extracting features from depth and RGB images to gain the highest 

accuracy of detecting quality of user posture. 

A preprocess is required in order to extract features from the image. Firstly, we 

find all contours in this image. Contour is a curve along boundary of pixels with the 

same intensity or depth. We filter and process only contour with maximum area, 

because it is our region of interest (ROI) as it is very likely to be a user. In the next 

step, statistical properties called moments are calculated. These moments are very 

useful for describing objects represented by contours. From these image moments the 

center of the contour known as centroid is calculated.  

The first method detects depths at different parts of a user's body. This depth 

comparison approach can recognize several posture states comparing the differences 

with the user calibrated image using specified threshold. To find points on a user's 

body which are used for comparison, we use similar technique like ray casting in a 
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computer graphics. Given a started point and an angle, algorithm is moving in a 

specific angle and finds boundary of a region. Boundary of a region is set when 

difference from previous pixel depth exceeds a specified threshold.  

Histogram of oriented gradients (HOG) [3] is a feature descriptor for an object 

classification commonly used in a computer vision. We are extracting HOG features 

for RGB images in a full size. For bounding box of user's upper body we use the same 

approach too. The upper body bounding box is found by haarcascade classifier. 

Moreover, we try this approach for depth images. For depth images, we can also crop 

region of interest from image and scale it to a constant image size of 320x240 pixels. 

This leads to smaller and constant feature vector and invariant to other contours in an 

image. In the both cases we trained deep neural network for a posture classification. 

The last method computes other depth features from an image region of interest, 

which is the user's body. These features are then fed into neural network for posture 

classification. All values are depth and region size independent. We create an 11 

dimensional vector of features, which are calculated from ROI bounding box, convex 

hull, fitting ellipse and centroid. Other features are mean depth, depth ratio at different 

points of the image and ratios from the histogram of depths. 

In our experiment, we used RGB and depth photos of four women and six men 

while sitting in front of a computer. These photos are from variety of places, camera 

placements and participants are captured in a different posture. Experiments show that 

depth comparison method gained the best results with accuracy over 93%. Some of the 

methods that use neural networks are good, but they are depended on a quality of 

training samples. In the future, we would like to add other features in an image 

extraction, e.g. for detecting position of arms. We would like to validate our solution 

on bigger data set containing even more people with various body types and camera 

placements. 
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