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Abstract: Collaborative robots, or cobots, are increasingly being taken out from behind the cages and being used alongside human 

beings to automate a variety of tasks, including quality inspection, pick-and-place. Collaborative industrial robots are harmless to the 

human worker, affordable, and easy to use and program. This paper studies applications of collaborative industrial robots in industry. 
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1. Introduction

The term ―collaborative robot‖ is often a misnomer.  Although a 

collaborative robot is designed to work alongside humans, the 

device itself is not necessarily forced limited. This means that the 

robotic cell is monitored, is safe for human co-workers, and relies 

on at least one of the 4 collaborative modes. The term 

―collaborative robot‖ is unique in that it describes the fact that 

humans and robots work with each other, not whether the robots are 

force limited. 

’’Cobot’’ is a slang term used to describe a collaborative robot. 

Cobots are designed to be used within a defined collaborative 

workspace with human workers, and typically have some built-in 

safety mechanisms to support this use. Cobots typically fulfill 

repetitive or injury-prone tasks such as machine tending or 

palletizing while the human worker performs higher-value upstream 

or downstream manual tasks. Cobots mimic human actions and 

carry out tasks at similar or slower speeds, with payload and reach 

that is also similar to a human’s.   

The International Federation of Robotics defines two types of 

robots designed for collaborative use. One group covers robots 

designed for collaborative use that comply with the International 

Organization for Standards norm 10218-1 which specifies 

requirements and guidelines for the inherent safe design, protective 

measures, and information for use of industrial robots. The other 

group covers robots designed for collaborative use that do not 

satisfy the requirements of ISO 10218-1. This does not imply that 

these robots are unsafe. They may follow different safety standards, 

for example, national or in-house standards. 

Human-industrial robot collaboration can range from a shared 

workspace with no direct human-robot contact or task 

synchronization, to a robot that adjusts its motion in real-time to the 

motion of an individual human worker ( Fig. 1). 

 Fig. 1 Types of Human-Industrial Robot Collaboration [1] 

Applications in which the robot responds in real-time to the 

motion of a worker (altering the angle of the gripper to match the 

angle at which a worker presents apart, for example) are the most 

technically challenging. Since the robot needs to adjust to the 

motion of the worker, its movements are not completely predictable 

and therefore the end-user must be sure that the full parameters of 

its potential scope of motion meet safety requirements. Examples of 

responsive collaboration in industrial settings are unlikely to appear 

soon in most manufacturing sectors, which rely on precision and 

repeatability to achieve productivity gains. 

2. Applications of collaborative robots

Over the last few years, automation has gained immense 

popularity in various industries. And the manufacturing industry sits 

on the cutting edge of automation technology, ahead of other 

industries. With automation, manufacturing companies have 

revolutionized the way activities were once performed. With 

autonomous systems coming into the picture, human participation 

and involvement have reduced significantly. As a result, work gets 

done faster and more importantly, with greater precision. 

Though automation changes the nature of employment, it has 

brought in huge profit opportunities to the manufacturing industry. 

One of the most extensively used types of automation machines is a 

collaborative robot. Robots programmed to operate 24x7 in almost 

any situation to help manufacturing companies achieve greater 

productivity, higher throughput, and greater revenue gains. Besides, 

robots in manufacturing now have the cognitive abilities to take 

decisions independently. As the underlying technologies mature, 

collaborative robots in manufacturing can be made more versatile to 

take up more creative tasks. 

Areas of application collaborative robots in manufacturing are: 

 Picking, packing and palletizing,

 Welding,

 Assembling items,

 Handling materials,

 Inspecting products for quality

      2.1. Picking, packing, and palletizing 

Picking, packing, and palletizing are activities that need to be 

accurately performed. Manually performing these tasks can be 

mind-numbing, labor-intensive, and also time-consuming. 

Expecting humans to work with endless energy levels is 

unreasonable. Besides, humans can make errors while performing 

tasks. Collaborative robots (cobots), programmed to work alongside 

and share the human workload, have a very interesting role to play 

in a manufacturing company. One of the most important advantages 

of deploying collaborative robots is speed. Having the potential to 

function around the clock, these robots can work for long hours and 

even days (unlike humans). Robots can pick different items (which 

are required in constructing a product), pack them in different 

cartons, and palletize them. With the advantage of speed, 

manufacturing companies can achieve their production goals at a 

faster rate. Besides, there will be no room for error with 

collaborative robots. As a result, the time taken for the completion 
of manufacturing processes will be saved tremendously [2]. 
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Bin picking comes in many shapes and sizes, from high payload 

automotive and heavy equipment manufacturing applications, to 

pick and drop e-commerce order fulfillment and part sortation 
applications (Fig.2) 

 

Fig. 2 Bin-picking cobot 

The packaging is a wonderful application for collaborative robots. 

First, it's a vital but non-value-added task—perfect for cobots (Fig. 

3). Moreover, today's industries have an ever-increasing need for 

packaging. Nine out of ten packaging companies are now using 

robots. According to one report, the cobot market has an estimated 

57 percent Compound Annual Growth Rate (CAGR) between now 
and 2023. 

 

Fig. 3 Packing cobot 

Using manual palletizers can take a toll on the workers and the 

rate of production. They are slow, they need constant monitoring 

and their payload is not much. Introducing cobot palletizers 

improves the working conditions of the workers as they can leave 

most of the heavy duties to the cobots and attend to other easier 

tasks (see Fig. 4). Cobots do not require too much monitoring and 

as long as their sensors and programs are in place, then they carry 

out their tasks effectively. They can also handle heavier payloads 

with better speeds per minute. 

 

Fig. 4 Palletizing cobot 

Cobot palletizers come with an easy to use technology that does not 

require a permanent trained robotic expert to keep monitoring it. 
This saves you the costs of hiring technicians and operators. 

2.2. Welding 

Manufacturing companies try to produce goods according to 

customer expectations while keeping the prices low. In their quest 

to accomplish these goals, these companies leverage new-age 

technologies. And collaborative robots can be one of these 

technologies. One of the most cumbersome tasks in a manufacturing 

plant is welding and soldering (Fig. 5). Humans can definitely 

perform these activities, but for how long? It is no surprise that 

workers can’t be expected to work all day long. Sensors and 

computer vision systems increase collaborative robot sensing 

capabilities. With this potential, robots can sense catastrophic 

environments and notify workers about the same. This way, 

collaborative robots can work alongside humans, preventing 

accidents and loss of lives too [3]. 

 

Fig. 5 Welding cobot 

With collaborative robots, manufacturing companies will see: an 

increased rate in their production rate, no errors that are otherwise 

seen in their human counterparts, and improved work quality with 
high-level uniformity, and a reduction in wastage. 

2.3. Assembling items 

Assembly tasks are becoming more and more automated. With the 

introduction of robots that can work alongside workers, human- 

robot collaboration is truly a step up. It is now easier, less risky, and 

a lot faster to use a robot for your assembly line [4]. A collaborative 

robot general term used to describe the power and force 

limited robots, robots that can be used without safety guarding or 

that has incorporated other safety features. This means it can be put 
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beside a machine or a person and set to perform a certain task 

without needing to be fenced off from the surrounding environment. 

That being said, to introduce a cobot to an assembly line and 

program it to load and unload parts is not as simple as it sounds 

(Fig. 6). 

 

Fig. 6 Assembly cobot 

Advantages of collaborative robots for assembly applications 

 Increased quality, consistency, and production speed 

 Easy programming for fast redeployment to new assembly 

configurations 

 Space-saving, lightweight design for exceptional 

manufacturing flexibility 

 Ability to adapt assembly output to meet peak seasons and 

changing consumer demands 

 Fast payback with none of the traditional robotic costs for 

programming, set-up, and dedicated work cells 

2.5. Handling 

Moving materials inside a manufacturing unit, around a factory 

floor, is a tedious process for humans. To ensure that production 

meets customer expectations, companies have to automate repetitive 

tasks like material handling. One of the best ways to deal with this 

concern is by bringing collaborative robots to the factory aisle. 

Collaborative robots can easily understand work requirements and 

move materials to the desired location at faster speeds. Besides, 

collaborative robots can help in providing a hazard-free work 

environment by taking care of harmful raw materials automatically. 

 

Fig. 7 Handling cobot 

By using collaborative robots for material handling, manufacturing 

companies can witness: 

 increased worker health and safety, 

 reduced costs, 

 faster production cycles, and 

 reduced downtime. 

2.6. Inspecting products for quality 

Making quality inspection quick and easy with the help of a 

collaborative robot arm ensures that you have the flexibility to 

automate almost any manual task. This is especially useful when 

dealing with small batches or having to switch quickly from task to 
task. A cobot can reuse programs for repetitive tasks [5]. 

Quality inspection is a suitable task for the cobot. If you use a 

vision system together with a cobot, it is possible to check products 

for quality and immediately remove defective products from the 

production line. With the camera, you can identify and remove 
defective parts before they are packaged or shipped.  

Precision and consistency are the qualifications of a cobot that 

are most important for quality inspection. A robot arm consistently 

and repeatedly follows precise processes with minimal deviations; 
much more precise than a human. 

Examples of quality inspection by the cobot 

 Inspecting aircraft engines 

 Inspecting car doors 

 Inspecting central heating boilers 

 Inspecting parts of X-ray equipment 

 Inspecting welds 

 Checking the correct shape/dimensions of fruit and 

vegetables 

 Repeatedly opening and closing drawers with a specific 

force set 

 

 

 

Fig. 8 Inspecting cobot 

Benefits of quality inspection by the cobot 

 Prevent  employees from getting injured (or bored) due to 

repetitive work during quality inspection 
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 Reduce operating costs 

 Consistent quality 
 

3. Conclusion 

The market for collaborative robots is still in its infancy. End-

users and systems integrators are still gaining experience in what 

works and don’t in the design and implementation of collaborative 

applications. Technology developments in sensors and grippers hold 

promise for expanding the range of actions that the robot end-

effector can perform. Programming interfaces will continue to 

become more intuitive, not just for cobots, but also for traditional 
industrial robots.   
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