Engineering L2
– Robots in Modern Production
1 of 16 – Welcome
Welcome to this session on robots in modern production.
By the end of this session you will:
· Know what is meant by the term ‘robot’
· Be able to identify some of the ways robots are used in modern production
· Understand why robots are used in modern manufacturing
· Have considered future developments in robotics and how they could change industry
2 of 16 – What is a robot?
What it means to be a robot has changed through the centuries, as our science and technology have improved dramatically. A robot is not a modern concept, and in fact is something talked about in many ancient religions. In around 2,500BC, Ancient Greeks believed mechanical servants served Hephaestus, the god of the blacksmiths. Hero of Alexandria even invented an automated robot which could move a cart based on a series of inputs he programmed beforehand, which is similar to how modern-day computers use binary. 
By our modern definition, a robot is a programmable machine which can carry out complex tasks quickly and efficiently with little to no human intervention. For example, a flying drone is considered a robot even if it is operated by a human as it does most of the complex calculations involved in flying by itself; the operator simply directs it, and the drone does the rest.
3 of 16 – Robots outside of industrial production
There are many different kinds of robots, some of which are commonly found in your home. 
Personal robots:
Personal robots tend to fall into two categories; for fun or education and as an assistant. The Alpha 1 Pro is a humanoid shaped robot designed to walk, talk, and be programmed by children. Other robots such as Samsung’s ‘Bot Handy’ are developed to assist your home life, such as by serving your drinks at the end of a long day or doing your laundry while you are busy. 
Home automation:
From automated lawn mowers to smart controlled lighting, robots are used to make our life at home more comfortable. Autonomous robots like a Roomba can travel around the home vacuuming and can even empty their own vacuum tray and go back to their dock to recharge themselves. 
Disaster response:
These robots are designed to perform jobs that would be too dangerous or impractical for a human to do. For example, a French fire-fighting robot named Colossus was used to help put out the fire in Paris' Notre Dame Cathedral in 2019.
4 of 16 – Robots in modern production
Robotics is the name of the branch of technology which deals with the design and application of robots. In modern production, robots are usually automated and are used because of their high speed, precision, and ability to function without tiring. 
There are some factories that apply a process commonly referred to as “lights-out manufacturing”. This refers to a fully automated factory which runs without a human presence onsite. This can lead to increased productivity and lower upkeep costs, as companies only need to design a workspace for robots and not human laborers. The cost of human workers is reduced significantly as an entire factory may only need a handful of individuals to oversee its operation and complete quality assurance at the end of the manufacturing process.
In 2020, the International Federation of Robotics estimated there were around 1.64 million industrial robots operating across the globe and this number is only increasing. As of 2021, the automotive industry is the leading user of industrial robots, closely followed by the electronics industry. 
5 of 16 – Types of robots in modern production
Here are some of the more common types of robot used in production:
Articulated robots:
These robots are the most common type of industrial robot. They are designed like a human arm with varying amounts of joints to allow movement, and have a free end on their arm. Sometimes called an end effector, or end-of-arm tooling (EOT), the free end of the robot can vary in design depending on its purpose. For example, a pick and place robot will have gripper on the end of it which is used to manipulate objects, whereas a welding robot could have a MIG-welding gun attached.
Cartesian coordinate robots:
Sometimes called a linear robot, these industrial robots move on three linear axes which are connected to each other at right angles. These robots are good at moving in a 3D space, and as such are commonly used as in milling machines as a pick-and-place machine, or even simply stacking objects in a warehouse. 
SCARA robots:
Selective Compliance Assembly Robot Arm (SCARA) are parallel-axis robots, similar to cartesian robots but without the ability to move on the z axis. This allows the arm to extend into confined areas, then fold up out of the way. They complete tasks similarly to cartesian robots, but are more expensive to produce and maintain. 


6 of 16 – Examples of robots in modern production
Now we have looked at the types of robots commonly used in production, let’s look at some examples of how they are used. 
· Picking and packaging products
· Painting products
· Welding joins
· Loading and unloading raw materials
· Assembling products
· Cutting and transporting food
7 of 16 – Advantages of using robots
Here are some of the advantages of using robots in modern production.
Increased productivity
Robots don’t need breaks, get tired, lose focus, or get sick. As long as it is well maintained the machine will continue running, not only producing items continuously but at speeds much faster than a human is capable of.
Increased capability
Industrial robots are often stronger, faster, and are more efficient at repetitive or easily automated tasks than human workers.
Improved quality
Robots are capable of producing a high-quality product more reliably than humans can. They don’t make mistakes and are generally more precise and reliable than human workers. This leads to a decrease in time taken for quality control checks, which boosts their overall productivity. 
Improved working environment
Robots can be used to complete tasks which are potentially hazardous or too strenuous for humans. They also reduce risk of injury from repetitive motion or heavy lifting.
Affordability
Though expensive to implement, the costs saved over time mean a robot is substantially more affordable than human workers in the long term. This also drives down the costs of goods at the consumer level.





8 of 16 – Disadvantages of using robots
Here are some of the disadvantages of using robots in modern production.
Expensive setup
Though cheaper in the long run, investing in industrial robots requires significant investment initially. 
Expertise required
Workers will need to be trained or hired not only to maintain the robots but to teach them too. It is simple to tell a human to move an object from point a to point b. For a robot, however, a programmer is needed to input every step of this process along with countless other variables that it needs to consider before it can take an action.
High operating costs
Though industrial robots eliminate costs such as human labour, they will still need maintenance, replacement parts, and someone capable of fixing any issues in their software. Additionally, any robot attached to a network needs to be protected from cyber-attacks.
Worker displacement
The main reason for pushback against robots is that they will take the place of human workers, leaving people without a job. Currently robots do not entirely eliminate the need for human workers, however, it is likely that in the next few decades robots will replace workers for most repetitive tasks, both in industry and even in the retail space. For example, McDonalds have been developing robot fryers and testing voice-activated drive-throughs. 
9 of 16 – Smart factories
Smart factories are a type of fully autonomous factory which combine a variety of complex technologies to significantly increase production. Similar to the automated robots used in factories, these smart factories contain robots which can manipulate their environment.
However, these factories will integrate additional technologies such as artificial intelligence and the internet of things to produce highly efficient production methods which were previously seen as too complicated for robots to do.
For example, British supermarket chain Ocado have been working on a smart factory to pick customer items and package them. This is a very complex process, using a connected series of mobile machines to pick items, 3D cameras to help pack the items, and an AI to control thousands of these machines at once. Click here to watch the video below for more information on this process. 




10 of 16 – The impact of future technologies
In the coming decades, robots will become more and more prominent in our everyday lives, both in industry and for consumers. Moore’s law refers to Intel co-founder Gordon E. Moore’s theory, hypothesised in 1965, which states that the number of transistors on a microchip doubles every two years and the costs to consumers are halved. This essentially means that every two years technology becomes more powerful and advance, while also becoming cheaper.
This has been proven true since its inception, and if it continues will lead to a point in the not-so-distant future where humans are only needed for a small percentage of tasks which were once carried out manually by them. People will lose their jobs and may have to retrain to find employment.
This does not only apply to manufacturing, but also many other industries. For example, fast food outlet workers could be phased out, leaving entirely automated restaurants. Self-driving cars are already here and are significantly safer and more efficient than human drivers. Eventually we will have self-driving vans and trucks too, loaded by automated machines, packaged on an automated assembly line.
11 of 16 – Question 1
Which of the following statements defines the term ‘robot’?
a) A machine which moves in 3D space
b) A machine controlled by a user
c) A programmable machine which can carry out complex with little to no human intervention
d) A programmable machine which contains a lot of data
Answer:
A programmable machine which can carry out complex with little to no human intervention
12 of 16 – Question 2
Which of the following are examples of robots outside of modern industry?
Select all that apply.
a) Interactive toys
b) Disaster relief robots
c) Roomba
d) Articulated arms
Answers:
· Interactive toys
· Disaster relief robots
· Roomba


13 of 16 – Question 3
Which of the following descriptions refers to SCARA robots?
a) A robot which moves on three linear axes
b) A robot which moves on two linear axes with a foldable arm
c) A robot with many joints with adaptable end-of-arm tooling
Answer:
A robot which moves on two linear axes with a foldable arm
14 of 16 – Question 4
Which of the following descriptions refers to articulated robots?
a) A robot which moves on three linear axes
b) A robot which moves on two linear axes with a foldable arm
c) A robot with many joints with adaptable end-of-arm tooling
Answer: A robot which moves on three linear axes
15 of 16 – Question 5
Sort the following into the advantages and disadvantages of the use of robots in modern production.
· Improved working environment
· Requires experts to set up and maintain
· Expensive setup
· Expensive operating cost
· Improved quality
· Worker displacement
· Long-term cost saving
· Increased productivity
Answers:
Advantages:
· Increased productivity
· Improved quality
· Improved working environment
· Long-term cost saving
Disadvantages:
· Expensive setup
· Expensive operating cost
· Requires experts to set up and maintain
· Worker displacement
16 of 16 – End
Well done, you have completed this session on robots in modern production.
You should now:
· Know what is meant by the term ‘robot’
· Be able to identify some of the ways robots are used in modern production
· Understand why robots are used in modern manufacturing
· Consider future developments in robotics and consider how these could change industry
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