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Design of assistant high precession medical robotic arm manipulator
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Project stages

1. Mechanical design: by selecting and
analyzing the appropriate mechanics to
obtain the required movement

In addition to the appropriate dimensions
in proportion to the applied force and the
selection of the appropriate torque for the
engine and in the end

Selection of manufacturing materials,
manufacturing methods and design
manufacturing with high accuracy.

2. Electronic and electrical design: by
choosing the appropriate electrical circuit
for this application in addition to

To the motion and rotational position
sensors of the engine and to read these
sensors successfully.

3. Design of the controller: by testing the
system after selecting the controller and
determining the constants to obtain

On a stable and scalable system to
precisely control the movement of electric

motors.

4. Software design: The software part of

the microcontroller is designed to implant

equations and analyzes

Kinematics to control the desired output.
5. Test the design and calculate the error

rate and its efficiency
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Design and implementation of a high-precision robotic arm that simulates a
normal arm with a height of 900 mm and applied in the medical field with six
axes of movement to move freely to all areas and contains an effective end
with a tip that can be changed according to the surgical or medical
instrument

=)

The idea of the project is to design a high-precision robotic arm that
performs the tasks of assisting the doctor when performing surgeries that
may need more than an expert surgeon to perform and provides high
accuracy in performing multiple tasks to reach the places where the surgeon
is. Can not reach the hand. Surgeons can perform the most complex surgeries
with minimal invasive and minimally invasive surgery, and this is less painful,
faster recovery and less post-operative pain compared to traditional

surgeries.
3d design

After the mechanical and electronic design was completed, the parts were printed with a 3D printer to make the structure
of the model. After the tests, it was found that an accuracy of less than 1 mm and an extension distance of 540 mm was

reached, and the total weight of the arm reached 22 kilos, 1.3 meters high with the base
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In moderm factories, there are several
prudun:tlon Ilnes as the product runs on
a self-propelled conveyor belt, so the
process of product inspection and

‘sorting unwanted products is one of the

necessary things to ensure product

.im-pr-m.ring qugﬁty' and lowering I'Ejéctﬁ,-.

‘minimizing downtime of production
equipment and low-cost production
equipment.

mtegrated system that includesa
‘conveyor belt, robot arm and image
processing, in addition to what the
system requires of sensors or electronic.
tools to build a se[f-sartmg system for
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Intelligent Medical Oxygen concentrator for Covid-19 Patients
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Work principle . ) _ . Qr
It is a medical device for separating oxygen from the -

The principle of
the device’s work
is one of the
safety factors.
The presence of a
main circuit Ukt Tour
breaker for the
device to control
the operation and
extinguishing.
Also, the device
does not work
unless the oxygen
mask is placed on =
the patient, then | |
the device works, |
and also it can be |
canceled with the |
press of a button. |
The device '
synchronizes the |
reading of the
patient’s vital
values such as
oxygen, and if the
percentage
increases, it tums |
off the device We |
have also ._
prepared a smart
systemthatcan |
find out if the
patient has
corona

Sensor Readings
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air in an environmentally friendly manner without chemical reactions and
giving it to patients, and due to the occurrence of the Corona virus crisis
and the urgent need of people for oxygen and the lack of oxygen bottles
from hospitals and the lack of care and monitoring
of patients who need more to take oxygen
The idea of this device emerged
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The idea of the project is to manufacture a device to m

separate oxygen from the air from the rest of the air components, such
as nitrogen and the rest of the gases, and turn it into a medical gas
suitable for breathing after several operations. Thus, we get a device
that can generate oxygen at any time only by connecting it to a source of
electricity and because it is medical, we added to the idea monitoring the
condition of the exposed patient Oxygen by the device by taking the vital
readings of the patient such as the oxygen in the blood, the heart rate,

as well as the patient’s body temperature. The device assesses the
patient's condition and whether the oxygen is sufficient for the patient or
is the patient's condition stable and does not need oxygen. to the patient

We obtained good results in this project by adopting
the protocol of this method in the production of oxygen
with a regular pressure and a controlled flow rate with
all the project accessories and adding sensors to
increase safety and the safety factor in the device with &
the possibility of development on the device. We also
linked the device to the Internet to see the vital
readings of the patient from Before doctors, as well as
controlling the device via the Intemet
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Pizza making robot
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The principle of the

device's work has two ways, the
firstis to train the arm on specific
exercises, so the arm stores
these exercises and gives them
to the injured and continues on
them for a period, and then the
doctors give new exercises to the
injured according to determining
the condition of the injured and
the extent of his response to the
exercises The other way to work
this device is by wearing a palm
and imitating hand movements
Where the doctor wears a paim
that contains sensors for
movement, and the patient wears
a device, and the doctor moves
the patient's hand through the
palm that the doctor wears, and
the device stores these
movements and keeps these
movements. The device contains
a smart system to determine the
body's response to these
exercises and the extent of
progress shown by the body

oG

¥

| el
[rnded by e Evsomesys Uikt | mﬂ i
4 I,u),‘nuﬂ |

Syl i fwﬁ |

Hand Rehabilitation Robot

2o JUa Gl - Juje dlilags el - Wil deg @ilo ;LS elased

Hand rehabilitation robot after stroke
After a stroke, up to three-quarters of
acute and subacute stroke survivors
exhibit cognitive impairment, with a
significant impact on functional recovery,
quality of life, and social engagement.
Robotic therapy has shown its
effectiveness on motor recovery.

The idea of the project is to design and manufacture a robotic
device for physical treatment of the hand affected by the effects of
a stroke. The robot is designed in the shape of a palm that the
patient can wear easily and the robot performs physical exercises
for the hand. This robot is designed to facilitate the treatment :
process for patients, where treatment is in health centers It requires |
commitment and high costs because the treatment can last for
months or even years. !
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We obtained good results in this project

through the use of this electro-mechanical {
mechanism, where a Flex sensor was used f
with this mechanism to obtain all the required ‘,
exercises, the device works well and with a
design that fits the size of the medium hand, '_'
Where the robot can be used on a stand and 3

can be used in a movable way.
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A Vacuum Cleaner Robot
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a A vacuum cleaner robot, is an autonomous robot that is controlled by
intelligent program. Autonomous vacuum cleaning robot will perform
' ﬂ task like sweeping and vacuuming in a single pass.
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Vacuum cleaner robot, which works on the basis of
path planning algorithm to avoid obstacles and
provide cleaning service.
The sensors in the front are used to generate

| binary information for obstacle detection and the
Move toward T processed by some control algorithm. the softwar

(_I_l_) based on Arduino ide (Arduino c language)

No
i
Ot is hit Reached T the robot consists of two dc motors for drive , motor driver, position sensor,

ultrasonic sensor , controller , two motor with brushes to clean and last motor
to pull waste.

i
6‘;

~ The robot will work according to the algorithm applied to it in the simulated environment of the webbot and in
a real environment, and the robot has performed a cleaning process in a specific path.
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The projectaims tojprovideaprogrammed:

ol apablaof performing some mechanical

 workwithrrelativelylightloadssuchias:

University of Al Mosu
College of Engineering
Mechatronics Department

The robot has 4 degrees of freedom and it’s
driven by 4 NEMA 17 stepper motors.in this case.
The brain of this robot is an Arduino UNO board
which is paired with a CNC shield and four A4988
stepper drivers for controlling the stepper motors

XE IDEd O'A:P_m]ﬂ %
Variouslengths M3, M4and M5 bolts
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Reflected solarwater heater with time tracker
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In this work a dual-axis sun Solar energy is radiant light and heat from the Sun that is harnessed
tracker was constructed using using a range of technologies such as solar water heating,
an Arduino to control two DC photovoltaics, solar thermal energy, solar architecture, molten salt
electric motors. The motors power plants and artificial photosynthesis.

together with gears move a
structure that tracks the sun.
To achieve that purpose, an
arrangement of four

photoresistors was made to =0, 0 0 S e
input the sun position into the s — el = o
Arduino in form of electric The ides
SIgnaI. The Ol.ltpl.lt s;gnal from design and construction of a solar dish concentrator with a low-cost tracking system, the
the Arduino is used in four optical and thermal modeling of this system and the analysis of performance through

| ith thei . experimental tests. The experimental verification process allows the conclusion that the
relays with their respective application of the tracking system ta the centre is very important because the minimum delay
optocouplers to transmit in solar radiation results in significant losses in the system's efficiency. On the other hand,

. . external factors are found to affect the final results, which include the university's optical and

power into two DC electric geometric characteristics, absorption and the location of the recipient, as well as weather
motors to move the tracker. conditions (mainly wind speed and clouds). Thus, aims to showcase the benefits of this

. . technology in a world where fossil fuel energy consumption is a real problem for society.
The Arduino uses an algorithm e

that processes the
photoresistors signal and
produce it an output signal
that is transmitted to the
relays. The sun tracker was
applied in parabolic dish with
good performance.

Performance of a Two-Stage (50X) Parabolic Trough Collector tested to 650 °C using a Suspended Particulate Heat
Transfer Fluid) A two-stage highconcentration collector has been developed that pairs a 45 ° half-edge angle with
a secondary compound symbiotic center to achieve a 50X concentration on the thermal absorber. An
experimental model manufactured and installed at the University of California, Mesced, was tested on the Sun up
to 650 ° C using suspended particle heat transfer fluid. Prototype The collector showed an optical efficiency of 63
per cent and a thermal efficiency of 40 per cent at 650 degrees Celsius. This model demonstrates the feasibility
of a two-phase linear collection when generating high flow and absorption temperatures, and the ability of HTF
particles to function under these conditions



