
Control of Helical Microrobots using Helmholtz coils

3-axis Helmholtz coils provide uniform magnetic fields that can be used to steer and drive helical microrobots and
robotic sperms in low Reynolds numbers. The ultimate goal of this project is to utlilize a 3-axis Helmholtz coils system to
control the motion of helical microrobots and robotic sperms in 3D space.

Objective
Generating uniform magnetic fields in a region is essential
to actuate (steer and drive) microrobots. Here, we focus
on the development of 3-axis Helmholtz coils and the
integration of 2 cameras to provide visual feedback. The
feedback will be provided at the common centers of the
coils and used to design closed-loop control system.

Tasks
• Development of the system shown in Fig. 1;

• Modeling and control of the 3-axis Helmholtz coils;

• Control of the magnetic field that is generated using the
3-axis Helmholtz coils;

• Synchronization of the magnetic fields generated using
the two 3-axis Helmholtz coils.

Materials
• Electromagnetic coils;

• Electric drivers;

• Digital cameras;

• A magnetic field sensor and a finite element model;

• A feature tracking algorithm.

PREREQUISITES
Students are expected to have a working knowledge
of control theory, differential equations, linear systems,
statics, kinematic and dynamics. Familiarity with
programming, especially with Matlab and C++.

OTHER NOTES
This project will involve a weekly meeting with the
instructors and progress reports have to be prepared. All
reports should be written in academic paper format.
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Figure 1. 3-axis Helmholtz coils.
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