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Introduction

We designed and built a system that contains a
glove with sensors and a robotic arm. The glove
was 3D printed to hold the sensors that would
control the motors on the robot’s arm. While
wearing the glove, the controller would gesticulate
his arms to instruct the robotic arm to move and
perform tasks such as picking up and moving
objects.

Robotic arms can produce and deliver goods faster
in an efficient manner. It can replace workers in a
hazardous environment where the work setting is
unsafe. They can also be used as prosthetic arms to
perform various tasks.
The primary objective of this project is to create a
controlled robotic arm system. This system can be
operated by any user who wears our adjustable
glove bracelet and strapped sensors to his/her
arms.
The proposed solutions will demonstrate full
functionality of a robotic arm capable of doing
regular activities a human hand could do.

Conclusion
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The main issue with our system was that the
measurements sent from the sensors into the motors
were causing the robotic arm to move frantically.

It was found that the number of measurements
averaged was inversely proportional to the motors’
responses. We chose an appropriate number of
measurements outputted by the accelerometer to be
averaged and then used to turn the motors.

We were able to control the sensitivity and responses
of those motors to a significant degree of accuracy by
implementing a running average code in our
program.

The cosmetic design of the glove was altered to fit
the controller’s finger and hand. Additional wires
were used to extend the connections between the
sensors group and microcontroller.

In summary, a custom controlled robot arm system
was built. A glove with sensors was created and
synchronized with the robotic arm.

Objects such as pens, pencils and 6oz bottles were
successfully gripped, moved and dropped in the
direction permitted by the robotic arm.

The robotic arm successfully punched in letters on
the keyboard typing out messages on a word
document.

The sensitivity of the motors in response to all
sensors was adjusted to the controller’s
comfortability and experience.
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Our 3-D printed glove features a custom index finger attached to a
potentiometer sensor, joined by an accelerometer sensor [1], and a
velcro strap, as shown in left image in Figure 1.
Figure 3 shows our robotic arm, which was purchased and assembled,
and contains five axis with one motor placed at each axis. The order of
motors was labeled in the figure.
With the user’s finger extended forward as shown in Figure 1, the
robot’s claw was fully opened. When the user contracted their finger,
the claw closed in response.
The accelerometer at the wrist (Figure 1) will measure values of two
coordinates to control motor number 2 and 3 in Figure 3, respectively.
When the accelerometer is rotated sideways, motor number 2 rotates
the robot’s claw in the same direction. When the accelerometer is
moved up or down about the wrist, motor number 3 moves the
robot’s wrist in the same direction.
Another accelerometer is positioned on the forearm as shown in
Figure 4. It will measure another two coordinates and use these values
to control motor number 4 and 5 in Figure 3, respectively. When the
user’s forearm is moved up and down, motor number 4 rotates robot’s
elbow in the same direction. When the forearm is rotated sideways,
motor number 5 rotates the robot’s waist sideways.
These motors when paired with our sensors, can turn a maximum of
180 degrees in clockwise and counterclockwise direction.

accelerometer 
sensor

System Overview 

Motor 5

Motor 2

Motor 1

Figure 4: Accelerometer positioned on 
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Figure 1: System Configuration Figure 2: Block Diagram

Figure 1 shows the robotic system configuration which consists of the glove sensor group, microcontroller and robotic arm. The detailed block diagram is
shown in Figure 2. The sensor group contains the potentiometer and accelerometers located on the glove and arm. It is connected to the Arduino Nano
and PCA9685. Essentially, the potentiometer acts as a variable resistor producing a voltage that is proportional to the physical position of the controller's
finger. The accelerometers measurements are sent into Arduino to control the 5 motors located on the robot’s arm. Ultimately, the robotic system can
capture the controller’s arm movements and is capable of rotating in 5 different directions and picking up objects and moving them from point to point.
The robot arm can tap keys on the keyboard to write a message on a word document.

Figure 3: Side profile of robot arm with 
motors labeled 1 to 5 (top to down)
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