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APPLICATION OF GENERATIVE DESIGN METHODS FOR 

IMPROVING MANIPULATOR DESIGNS FOR MOBILE ROBOTS 
 
The relevance of research into the possibility of reducing the mass of 

the manipulator without losing its strength parameters is due to a number of 
reasons: 

- the mass of the manipulator directly affects the efficiency of its 
work and the mobility of the robot in general. Reducing the mass of the 
manipulator allows you to increase the speed of the robot and its 
maneuverability, which is especially important in conditions of limited 
space; 

- reducing the mass of the manipulator can lead to a decrease in the 
energy consumption of the robot, which increases its efficiency and reduces 
the costs of its operation; 

- reduction of material consumption and printing time of the 
manipulator (3D FDM method), without loss of quality and durable 
parameters, which makes it more flexible in production and allows it to be 
manufactured as needed [1]. 

However, reducing the mass of the manipulator should not lead to a 
loss of its strength parameters. If the manipulator is not able to withstand 
the load, it may break during operation, which may lead to the failure of the 
entire robot, as well as create a danger to the surrounding people. 

Thus, the study of the possibility of reducing the mass of the 
manipulator without losing its strength parameters is an urgent task, which 
will allow to increase the efficiency of mobile manipulative robots and 
reduce the costs of their operation, while not impairing the safety of the 
robot. 

Simulation in the Autodesk Fusion 360 environment and the 
generative design method [2,3] will be used to solve the task of improving 
the manipulator design for mobile robots. 

Generative design is a design approach that uses artificial 
intelligence computer algorithms to create different design options based on 
certain parameters and given conditions. This approach enables the creation 
of complex and optimized designs that would be difficult to develop using 
traditional methods. 



The process of generative design begins with the creation of a set of 
rules and parameters that describe the necessary characteristics of the 
design, such as dimensions, shape, weight and other technical parameters. 
Then a computer algorithm is used, which generates several design options 
given the given parameters and conditions. 

Next, the most suitable design is selected based on certain criteria, 
such as weight, strength and other technical parameters required for a 
manipulator for mobile robots. The final design can be refined and 
improved by hand to meet specific requirements and needs for the technical 
parameters of the manipulator. 

Generative design finds its application in many fields, including the 
design of buildings, cars, machines and other products, where design 
optimization and performance improvement are important. This approach 
allows you to significantly reduce design time and cost, as well as improve 
the quality and efficiency of the final product. 

Currently, the authors are conducting a number of experiments on 
the application of the generative design method and adaptive 3D printing 
technologies of the improved design of the mobile manipulator [4,7]. The 
authors hope to obtain positive results, reduce the mass of the manipulator, 
without losing the strength of the structure, which will allow to 
significantly increase the autonomy of the mobile robot in areas of man-
made disasters. 
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