Brief information about the project

Title

Development of the humanoid robot Zhugirmek v1.0

Relevance

Today, the fields of robotics and artificial intelligence are
rapidly developing and are widely applied in medicine,
industry, education, and everyday life. Humanoid robots
represent one of the most complex and promising directions, as
they can mimic human movements and establish natural
interactions with people.

The relevance of the Zhugirmek v1.0 project includes:

The absence of a domestic humanoid robot in Kazakhstan;

The scientific and applied importance of the project —
structural, kinematic, and strength analyses will be conducted,
and a functional prototype will be developed;

Control via exosuit — a unique approach enabling intuitive
motion-based control;

Use of affordable and accessible technologies such as Jetson,
Raspberry Pi, Arduino, making the project cost-effective and
widely applicable;

Social significance — the robot can be used in hazardous or
hard-to-reach environments (mines, military zones, healthcare,
elderly care, inclusive environments).

The Zhugirmek v1.0 project will elevate Kazakhstan’s
robotics industry to a new level and increase its international
visibility. It will foster a culture of robotics development in the
country, support the training of skilled personnel, and
contribute to technological advancement.

Goal

The goal of the project is to solve structural, kinematic, and
strength analysis of the Jugirmek v1.0 robot. Calibration
method for remote control, unaffected by human-robot physical
differences, will be developed. The goal is to streamline
computations in modeling and problem-solving, offering a
universal method for human-robot movement control.

Tasks

Perform structural analysis of the Zhugirmek v1.0 robot;
Conduct direct and inverse kinematic calculations;

Develop a 3D model using SolidWorks;

Perform strength (stress and deformation) analysis;

Design and build an exosuit control system;

Develop an autonomous control system using Jetson,
Raspberry Pi, and Arduino;

Install and integrate cameras and sensors;

Write and publish scientific articles;

Develop an experimental working prototype.

Expected and Achieved Results

2025:

Structural, kinematic, and strength analysis of the Zhugirmek
v1.0 humanoid robot will be conducted. The structural scheme,
joint parameters, working space, drive moments, and both
forward and inverse kinematics will be determined.

An optimized 3D model will be created in SolidWorks.

Based on initial results, one scientific article will be prepared
for publication in a journal indexed in Scopus or Web of
Science.

2026:

Two articles will be prepared: one for an international
conference (ICHRI 2026) and one for a domestic scientific
journal. Both will include the project registration number and
grant funding acknowledgment.




Strength and deformation analyses will be conducted, and
critical points identified.

The working area of the Zhugirmek v1.0 robot will be
specified.

A remote-control exosuit will be developed and integrated into
the system.

The project results will be used as the basis for a doctoral
dissertation defense.

2027:

A motion control system for the Zhugirmek v1.0 robot will be
developed.

Drive forces and torque moments will be calculated; automatic
control algorithms will be implemented.

A sensor-based autonomous control system will be developed
using a Jetson microprocessor.

An experimental working prototype will be built and tested.

A patent from the Republic of Kazakhstan is expected to be
obtained.

Based on final results, one more scientific article will be
submitted to a high-impact journal indexed in Scopus or Web
of Science.
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I'ymanougabIN podoT-3KcKypcoBoa (Humanoid Guide Robot).
Registration Number: 2023/0341.1







