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Introduction

In December 2019, a global  

crisis of health started  

around the world by  

COVID-19, a dangerous and  

highly transmissible virus.

Until now, it is causing thousands of deaths and growing of  

contagion rates around the world, involving a serious situation for  

healthcare personnel that works in hospitals attending infected

population.
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Healthcare personnel is heavily exposed to infection risk  

during its working sessions due to direct contact with  

infected people and contaminated objects including  

equipment, medical instruments and supplies. 3



Direct correlation between user action and the natural user  

interface reaction.

User takes advantage of his basic skills movement of

body, letting him focuses on achieving the task. Minimum

Mental Effort.

Instant expertise let the user to apply his natural abilities  

to control the device.

Instant expertise

Progressive learning

The way people learn physical skills start with basic tasks

and move on to something more advanced step by step.

Direct interaction

Low cognitive load
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Natural user interface is a technology that can

be used to control devices without establish a direct

contact, specifically by gestures and human body motion

that is correlated with the interface reaction



Design and development of prototype

Methodology

DEPTH  

SENSING  

CAMERA

COMPUTER MICROCONTROLLER
ROBOTIC  

ARM
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Motion sensing input device (Kinect V2)

ding the data to the computer via

The Kinect V2 sensor by Microsoft is used as an input device. It features an RGB
camera and a depth sensor (Time of Flight) which provide full-body 3D motion
capture at 30 frames per second, sen
USB 3.0.
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Computer

It is notebook or a personal computer (PC)
which stores and executes the designed
natural user interface. The natural user
interface processes the Kinect information
sent via USB by artificial intelligence
(Decision Forest Classifier and Mean shift),
obtaining the position of the 25 specific body
joints from the user at 30 fps. Natural user
interface displays the user skeleton tracking
and at the same time, sends via USB the
respective angles and hand states to Arduino
for controlling the robotic arm.
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Microcontroller

Once the angles or hand states are sent from
the computer using the USB port to the
microcontroller board (Arduino mega 2560), it
receives them, and for each one, generates a
PWM signal to position the servo-motor
(belonging to the robotic arm) into a specific
angle. The servo-motor angle depends on the
magnitude of the received angle from Kinect.
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The prototype is an articulated robotic arm, that
tries to emulate the human arm, under the wrist
and uses servo-motors to mimic the joints
motion. For this prototype, the we emulate the
movement from the right shoulder and the open
and closed right hand state; three servo-motors
mg996r are used for this purpose (0 to 180°
turning radius).

Robotic arm

Open/closed grip motor

X axis shoulder motor

Y axis shoulder motor

x
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Results

Interactive Functionality. At this moment, the
robotic arm can be controlled by the natural
user interface but it lacks of interactivity, or a
dialog between the user and Computer, wasting
the powerful functionality that Kinect offers in
this category. For this purpose, three hand
gestures detected by the improved Kinect V2
will be used in order to communicate with de
computer these gestures are: open, closed and
lasso as shown in Figure 8. When Kinect detects
some of these gestures, it sends to the computer
Boolean variables that can be read with the
appropriate command in SDK 2.0.

a)
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b)

c) d)

e) f)
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According to the objectives set in this project, a natural user interface for controlling
a robotic arm in real time, without the requirement of a controller or any contact
device, but simply by the motion or gesture from the user’s arm was successfully
designed. The fast response and easy operation in the control of a robotic arm, give
our natural user interface important advantages over many proposed prototypes
under the same budget. Our prototype can be easily escalated to a more complex
natural user interface, which would let us to control a robotic arm with more degrees
of freedom, fingers control and haptics, emulating the movement of a real arm more
closely. Besides that, applying a remote control using a node to node communication
in an Internet of Things (IoT) application, could transform this prototype in a tool
for telemedicine, in areas such as tele-operation, tele- rehabilitation, telehealth
nursing, assistive and therapeutic robotic devices, which are the last tendency in
medicine at this time.

Conclusions
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