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HISTORY OF ROBOTICS

1940  Isaac Asimov
• American author and biochemist, a highly successful and prolific writer of science 

fiction and of science books for the layperson. He wrote or edited about 500 
volumes, of which the most famous are those in the Foundation and robot series.

• Lows of Robotics:

1948, Norbert Wiener 
He is formulated the principles of cybernetics, the basis of 
practical robotics. Fully autonomous robots only appeared in the 
second half of the 20th century. The first digitally operated and 
programmable robot, the Unimate, was installed in 1961 to lift 
hot pieces of metal from a die casting machine and stack them.

Not injure human being

A robot must obey orders given it by human being

MUST PROTECT Its OWN EXISTANCE

https://www.merriam-webster.com/dictionary/prolific
https://www.britannica.com/art/science-fiction


Definition?
• Robot, any automatically operated machine that replaces human effort, though it 

may not resemble human beings in appearance or perform functions in a humanlike 
manner.

• By extension, robotics is the engineering discipline dealing with the design, 
construction, and operation of robots.

• A robot is the product of the robotics field, where programmable machines are built 
that can assist humans or mimic human actions. 

• Robots were originally built to handle monotonous tasks (like building cars on an 
assembly line), but have since expanded well beyond their initial uses to perform 
tasks like fighting fires, cleaning homes and assisting with incredibly intricate 
surgeries. 

• Each robot has a differing level of autonomy, ranging from human-controlled bots 
that carry out tasks that a human has full control over to fully-autonomous bots that 
perform tasks without any external influences.
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What do we mean by Robotics?

Robotics ROBOTA
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APPLICATIONS OF ROBOTS

1. Robotics technology 
influences every aspect of 
work and home. 

2. Robotics has the potential 
to positively transform 
lives and work practices, 
raise efficiency and safety
levels and provide 
enhanced levels of service.

Robotic Aspects
There are many types of robots; they are used in many different environments 
and for many different uses. Although being very diverse in application and 
form.

Dangerous 
Environments

a. Inspections.
b. Radiation areas.
c. Materials.
d. Bomb detection.

Manufacturing 
Processes or 

where human 
can not survive

a. In space
b. Under water
c. High heat.
d. Containment of 
radiation.

Replicative  
behaviour tasks

a. lifting.
b. Speech 
c. Replicate walking.
d. congestion.

Isolated 
technology
(Dealing with high 

Voltage, accurate data 
signal with less noise) 



Why is Robotics important?

Function 
effective 

Improve Accuracy,  Conserve Power, Protect Circuit , Protect 
People, increase safety,…etc.

Cost
effective

Compact, High-quality Solution for building and Industrial robotic 
factory of the future using.

. 



ROBOTICS COMPONENTS

Signal 
Processing 

System

Signal processing 
ensures that there 
is sufficient sensor 
data, future 
autonomous 
actions are 
controlled and 
communication 
lines.

Mechanical 
System

includes factors such as 
stress, load-carrying 
ability, and dynamic 
response.
Mechanical engineering 

is also involved in the 
design of grippers, 
transmission systems, 
hydraulic and 
pneumatic couplings, 
and related design 
areas.

Control 
System

Robot control 
system manages 
commands, 
directs or 
regulates the 
movement and 
function of 
various parts of 
the robot to 
achieve a desired 
result.

Power supply 
System

Robots need a 
power 
supply to turn 
the motors, 
operate the 
sensors and 
the robot 
brain

Sensors

A sensor is a window for a 
robot to the environment. 
Sensors allow robots to 
understand and measure the 
geometric and physical 
properties of objects in their 
surrounding environment, 
such as position, orientation, 
velocity, acceleration, 
distance.



one robotics 
model 
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1. Manipulators (arms)

2. Terrestrial Mobile Robots 
(Legged or Wheeled)

3. Aerial Mobile Robots 
(UAV)

4. Under Water Mobile 
Robots (AUV)

5. Mobile Manipulators 



Ty
pe

s o
f t

he
 ro

bo
ts

6. Humanoid Robots

7. Hybrid Humanoid 
Robots

8. Micro Robots

9. Soft Robots

10. Other Robots



FUTURE OF ROBOTS

• Deep Learning
• Machine learning
• Artificial Intelligent



Machine learning helps robots with dynamic interaction and obstacle avoidance to 
maintain productivity (motion Control). 

Data:  AI and machine learning both help robots understand physical and logistical 
data patterns to be proactive and act accordingly



Machine learning 
Machine learning is a method of data analysis that automates analytical model
building. It is a branch of artificial intelligence based on the idea that systems can
learn from data, identify patterns and make decisions with minimal human
intervention.

• Machine learning was born from pattern recognition and the theory that computers can learn 
without being programmed to perform specific tasks; researchers interested in artificial intelligence 
wanted to see if computers could learn from data.

• The iterative aspect of machine learning is important because as models are exposed to new data, 
they are able to independently adapt. They learn from previous computations to produce reliable, 
repeatable decisions and results. It’s a science that’s not new – but one that has gained fresh 
momentum.

• While many machine learning algorithms have been around for a long time, the ability to 
automatically apply complex mathematical calculations to big data – over and over, faster and 
faster – is a recent development. 





Data preparation 
capabilities.

Algorithms – basic 
and advanced.

Automation and 
iterative 

processes.
Scalability

Ensemble modelling
that combines several base 

models in order to produce one 
optimal predictive model

What's required to create good machine learning systems?



5 Current Machine Learning Applications in Robotics

1- Computer vision
• AI gives robots a computer vision to navigate, sense and calculate their reaction accordingly. Robots learn to perform 

their tasks from humans through machine learning which again is a part of compute

2- Imitation Learning
• Imitation learning techniques aim to mimic human behavior in a given task. An agent (a learning machine) is 

trained to perform a task from demonstrations by learning a mapping between observations and actions

3- Self-supervised learning approaches enable robots to generate their own training examples in order to 
improve performance

4- Assistive and Medical Technologies  is a device that can sense, process sensory information, and perform 
actions that benefit people with disabilities and seniors (though smart assistive technologies also exist for the 
general population, such as driver assistance tools)

5- Multi-Agent Learning Coordination and negotiation are key components of multi-agent learning, which involves 
machine learning-based robots (or agents – this technique has been widely applied to games) that are able to adapt to 
a shifting landscape of other robots/agents and find “equilibrium strategies.” Examples of multi-agent learning 
approaches include no-regret learning tools, which involve weighted algorithms that “boost” learning outcomes in 
multi-agent planning, and learning in market-based, distributed control systems.

http://products.bosch-mobility-solutions.com/en/de/driving_safety/driving_safety_systems_for_passenger_cars_1/driver_assistance_systems/driver_assistance_systems_2.html
https://cs.gmu.edu/~sean/papers/LAMAS05Overview.pdf
http://courses.cms.caltech.edu/cs253/slides/cs253-02-WMR.pdf
https://www.google.ch/patents/US7085692


5 key differences between machine learning and 
deep learning

1. Human Intervention: Machine learning requires more ongoing human intervention to 
get results. Deep learning is more complex to set up but requires minimal intervention 
thereafter.

2. Hardware: Machine learning programs tend to be less complex than deep learning 
algorithms and can often run on conventional computers, but deep learning systems 
require far more powerful hardware and resources.

3. Time: Machine learning systems can be set up and operate quickly but may be limited 
in the power of their results. Deep learning systems take more time to set up but can 
generate results instantaneously (although the quality is likely to improve over time as 
more data becomes available).

4. Approach: Machine learning tends to require structured data and uses traditional 
algorithms like linear regression. Deep learning employs neural networks and is built to 
accommodate large volumes of unstructured data.

5. Applications: Machine learning is already in use in your email inbox, bank, and doctor’s 
office. Deep learning technology enables more complex and autonomous programs, like 
self-driving cars or robots that perform advanced surgery.



Are robotics and artificial 
intelligence the same thing?
The first thing to clarify is that robotics and artificial 

intelligence are not the same things at all. In fact, the two 
fields are almost entirely separate.



•Neural Network: A computer system modeled on the human brain and 
nervous system.

•AI: Systems able to perform tasks that normally require human 
intelligence, such as visual perception, speech recognition, decision-
making, and translation between languages.

•Self Learning: Ability to recognize patterns, learn from data, and become 
more intelligent over time (can be AI or programmatically based).

•Model: Mathematical algorithms that are “trained” using data and human 
expert input to replicate a decision an expert would make when provided 
that same information.

Important terms in the field of robotics



•ANN: Computational model based on the structure and functions of 
biological neural networks. Information that flows through the network 
affects the structure of the ANN because a neural network changes - or 
learns, in a sense - based on that input and output.

•CNN: Class of deep, feed-forward artificial neural networks, most commonly 
applied to analyzing visual imagery. This class uses a variation of multi-layer 
perceptrons designed to minimize pre-processing of image data.

•RNN: Type of neural network commonly used in speech recognition and 
natural language processing (NLP).

•Robotic Process Automation (RPA): Automated handling of high-volume, 
repeatable tasks that typically required humans to complete.



•Deep Learning: A more sophisticated method of machine 
learning based on Deep Neural Networks (DNNs) with a greater 
number of internal layers. Each successive layer uses the output 
from the previous layer as input.

•Explainable AI(XAI) is artificial intelligence (AI) in which the 
results of the solution can be understood by humans. It 
contrasts with the concept of the "black box" in machine learning 
where even its designers cannot explain why an AI arrived at a 
specific decision. (Wikipedia)

•Supervised Training: Training where both input and desired 
output data are provided.

•Unsupervised Training: Training of an AI model using 
information that is neither classified nor labeled, allowing the 
system to act on this information without guidance.

https://en.wikipedia.org/wiki/Explainable_artificial_intelligence
https://en.wikipedia.org/wiki/Black_box


Robotics in Saudi Arabia
https://youtu.be/sKrV2CVDXjo

. Saudi Arabia granted citizenship to a humanoid 
robot, it announced at an innovation conference 
in Riyadh. It claims to be the first nation to 
bestow citizenship upon a robot.

. Sophia was built by the Hong Kong-based 
company Hanson Robotics in 2015. The inventor 
David Hanson claims that the robot is imbued 
with artificial intelligence and can recognize 
faces. The robot's silicon face can reportedly 
mimic 62 human facial expressions.

https://youtu.be/sKrV2CVDXjo
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