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Abstract  

This report examines the automation of sports equipment weight bench for bench press barbell using microcontrollers. The construction 
of proper training bench press is carried out. 
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1 Introduction  

Nowadays the question of preserving human health of the 
nation and of all humanity is actual. Health is one of the 
main parameters of assessing the quality of a person; views 
on the health of the whole person are also changing and 
different ways of attracting human into sports facilities are 
considered. One of these methods that are currently popular 
are gyms. Despite its area inferior to sports halls and 
grounds, these gyms can provide much useful result for the 
rehabilitation and health promotion. 

2 Overview of the study area 

In our country, gyms where built from XX century to 
promote bodybuilding. The main difference of gyms from 
usual sport centers – they are equipped with special 
stationary training units that are designed to train specific 
part of muscles. Because of the limited area, these centers 
are not intended for team sports. Despite this, because of 
individual convenience, near placement and usually, 
because of seven days a week schedule it becomes popular. 
Each complex have their own training instructor. Without 
instructors’ supervising the training sometimes may be 
harmful than useful. But instructors cannot be near you any 
time. Then there rises the question: Is it possible to help the 
instructor by using technological advances? The main theme 
of this work is to find the answers and give possible 
solutions for the question above.  

For our country, gym centers are not unusual, yet the 
popularity of them rises in last years. Because of this, many 
foreign industries offer their training equipment. And most 
of the equipment in our gyms are imported from different 
countries. 

3 Significance and problems taken into account 

The significance of production of such an equipment in local 
industries and the practical implementation are the main 
themes of the given work.  

The first question that arises during the implementation 
of work: what type of microcontrollers to use in barbell 
pushing equipment? If such an equipment will be produced, 

what will be the market demand? Moreover, will the 
demand be? 

The main target of the work is to held practical expe-
riments with barbell pushing unit, and on the basis of the 
experiments create a control system by using microcont-
roller as the controlling unit.  

For this purpose, the following actions will take place:  
1. Investigation of workout process made by using bar-

bell-pushing unit. To create a special training program with 
the help and advice of qualified personal coaches that will 
take into account specific parameters of every individual 
person. Creation of a training program will be made by divi-
ding individuals into categories and dividing the training 
program into parameters. The program should be reconfigu-
rable for every person.  

2. To create a microcontroller controlled system with 
sensors and other components, and to mount the device on 
the training equipment. As the controlled units we take:  

 scales that measure the weight of the barbell;  
 sensors that locate the position of the person;  
 during the investigation we will use the gyroscope to 

ensure the right trajectory of the unit, and other 
needed sensors. 

3. To create a database on the basis of the developed sys-
tem and to connect it with the devices controlled by micro-
controller. 

4. Upload the needed working properties of the system. 
The device should identify every indiviual user. It is planned 
to be done by using magnetic cards. Moreover, after defi-
ning the individual, the system should load the data and 
training information of the user, and all this information 
should appear on the digital display. The unit will block the 
barbell if user gets out of training program – the barbell will 
be blocked so the user cannot lift it.  

5. The practical experiments will be held in gym centers. 
Tests will also take place.  

4 Conclusions 

The main objective of this work - to equip the weight bench 
with special sensors and sensors to coordinate training in 
this sport equipment. Under the coordination, we are 
meaning the schedule of attendance for training on the 
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equipment, weight control of the barbell for a specific user, 
the correct position during exercise. This task is carried out 
by means of Arduino hardware and software, to hardware 
will be connected encoders and sensors for contact with the 
equipment and the user. 

The idea described in this work is unique – there are 
different programs made for mobile devices, desktops, but 
we did not have an example of implementing such a systems 
in connection with training equipment.  
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