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Abstract 

In this report, we try to introduce and describe the use of cooperative robots (cobots) in 
Construction Engineering. We collected some information from research that have been done by 
multiple scientists, engineers, teachers, and students or non-professionals as well. Their reports, 
thesis and articles helped us to create our project that you can see now completed in this form. 

Introduction 

Cobots or in other words collaborative robots, are designed to work alongside with humans 
but, not as a replacement as they require direct human interaction to work. They work together 
intending productivity improvement and safety enhancement. 

Because of the physically demanding work required on construction sites, a labour shortage 
problem has arisen. As a solution, cobots can be programmed to do low-skilled work leaving a 
space for humans to do more mentally demanding or creative tasks. 

Cobots can be utilized for tasks that are laborious, tedious, repetitive or even fraught with 
danger, but essential. 

Two of the most common causes of injury or death on construction sites are getting hit by 
objects and becoming caught inside heavy machinery. These can all be avoided by having cobots 
perform the tasks that are too risky for human employees. Collaborative robots used in 
construction are built from durable materials, to prevent total damage in case of collision with other 
objects. 

There are many cobotic applications in construction. For example, they can be used to 
prepare materials used for construction, like beams, brick and mortar, making the employees’ job 
easier. They can also be programmed to pour cement, lay bricks, paint the walls or tiling the floors. 
A Cobot can do a human repetitive process a lot faster which can double or triple the productivity 
on construction sites. 

Methodology  

The main objective of this report is to explore the applications of collaborative robots in 
construction. A qualitative research method is deployed in the study.  

To investigate the possible use of cobots in the construction process, this paper analyzes 
and outlines construction procedures which can be achieved through human-machine 
collaboration. In addition, this report specifies future research direction and constraints of the use 
of existing collaborative robots. 

Data for this paper was collected from various Internet resources, which are indexed in the 
Reference List. This paper is not a complete review of the available literature. 

 

 



   
 

   
 

Results 

Robotic and automated devices for Construction Engineering and building have advanced 
noticeably over the last 25 years. However, robotization is still not common in construction. But we 
are heading towards a good future... 

First robot — “cobot” created and used in construction field appeared in Japan in 1983, it´s 
task was to spray fireproofing material on steel. 

After this first robot used as a helper, many robots have been helping us with various tasks: 
surface finishing, tile installation, concrete distribution, material handling, painting, welding, cutting, 
cleaning, etc. 

Especially manipulators for handling and installing materials indoors are mostly to be used, 
many indoor spaces need the use of elevators and cranes while building. 

A frequent, and most common task in house building - manipulation of high loads - 
produces many accidents and low back disorders to workers. They have to lift and manipulate with 
high and heavy loads, do repetitive movements, stand in awkward postures and so on. 

Because of this, agencies such as: 

U.S. Environmental Protection Agency (EPA) 

U.E. Occupational Safety and Health Administration (OSHA) 

and the European Agency for Safety and Health at Work 

demand innovative tools and systems to protect workers from accidents and injuries caused 
by inappropriate working styles and techniques. 

Nowadays, they are trying to change working regulations, so they decrease the maximum 
load that worker is allowed to handle. The industry in Europe already limits maximum load to 25 
kg. 

Construction industry is decreasing the weight of some products — for example cement 
sacks are lighter and smaller than they used to be. But it is still necessary to use heavier supplies 
or needed products, because it is more efficient and more convenient, so we must be active in 
creating tools and systems which would be helping operators handle heavier loads than the legal 
limits, because it is needed to do so. 

Using cobots we can help workers to handle heavy loads, but also to carry out tedious, 
dangerous and health endangering everyday jobs, we have been doing these at least the last four 
decades.  

Cobots have proved their efficiency these last four decades and are still surprising us with 
new capabilities and opportunities. [1] 

 

 



   
 

   
 

Here are some examples of how, in which tasks and under what 
conditions cobots can be helpful: 

1. Robots which can paint your house 

Currently, smart technologies are improving very fast. In a short period of time Robots will 
replace humans in the working industry. Robots have improved so much that they are already 
replacing painters. 

There is one smart type of technology that is called PictoBot. PictoBot is a type of 
machinery that can paint interior surfaces of buildings with the robotic arm. Using this technology, 
it is possible to replace a group of painters. Since PictoBot requires less human power, it needs 
only one human to operate it. It can paint walls 25 percent faster than two human painters. One 
PictoBot weighs around 1.5 tons and mostly is used in industrial applications. 

Another robot is called Walt. It is slightly different from PictoBot. It is a portable robot that 
moves on wheels, it can paint almost any building. Walt can reach up to the height of 4.26 meters 
and it is doing its work around 30 times faster than a human painter. This robot can be modified, it 
uses spray paint, but it can easily be changed to use a jet roller. To start using it the team of 
operators checks the site and downloads the map of the interior. People give the information to the 
robot, and it goes to perform the work based on the information which is given to Walt by mobile 
app. It can be programmed to paint only what needs to be painted. The inventor of this robot is an 
Indian company called Endless Robotics. 

Outobot is a more complex robot. It paints only the exterior surface, and it is used on high-
rise buildings. To paint the exterior there is a two-phase project. The exterior surface must be 
washed and only then paint can be sprayed. This robot called Outobot does both jobs, and it 
minimizes the size of the team, therefore it can be done only by two people to do this job. On 
Outbot, there is an integrated robotic arm and camera. By using its robotic arm, it can easily clean 
the exterior surface, and then it can switch to the spray paint option. It operates only on a specially 
build gondola, but it doesn’t require humans on board. Thanks to the camera the operator can 
clearly see everything from the ground. Outobot weighs around 500 kilograms and mostly it is 
used for larger projects. It can also be programmed like Walt to paint only what needs to be 
painted and avoid windows or other obstacles. Outobod is a robot build by ELID Technologies and 
Nanyang technological university in Singapore. 

A robot named Vertwalker is a graffiti robot. It can climb walls, it hugs the wall with its 
vacuum which is perfectly strong enough to hold it to the wall, but also it allows to move freely 
across the wall. Vertwalker needs to get some more research because right now it is only able to 
do graffiti that looks like child’s scribbling, but later it is expected to do detailed painting and right 
now it can change colors which it is spraying 

Ej-Wabot is one of the simplest robots, it uses a roller to paint walls. It doesn't look much 
faster than a human painter, but it is still a step towards replacing human painters. Ej-Wabot was 
made by Egypt Japan University for Science and Technology. [2] 

 



   
 

   
 

 

 Outobot 

Source: https://phys.org/news/2017-03-outobot-robot-high-rise.html 

 

Walt 

Source: https://archive.factordaily.com/endless-robotics-walt-robot-paint/ 

  

Pic. Num.1 

Source: : https://techcrunch.com/2014/08/15/the-vertwalker-is-a-robot-that-draws-abstract-artwork/ 

https://phys.org/news/2017-03-outobot-robot-high-rise.html
https://archive.factordaily.com/endless-robotics-walt-robot-paint/


   
 

   
 

 

2. Assisting manual welding with robots  

Nowadays, boosting capacity of robotic welding processes is essential to optimize 
operations that can effectively manage and fulfill the increase in consumer product variety. To 
attain the flexibility and capability required for this, a growing number of manufacturers are 
implementing collaborative welding robots. 

Collaborative robots, like the HC10XP, allow someone well-acquainted with the welding 
process to hand guide the robot, manually moving the arm and torch through a program path to 
weld a part. This user-friendly feature allows manufacturers to train someone unfamiliar with 
robotics how to use a robot in a matter of minutes, as opposed to hours or days. 

 

Pic. Num.2 [3] 

 



   
 

   
 

Pic. Num.3 [4] 

 

Pic. Num.4 [4] 

Unlike some larger and heavier industrial welding robots that weigh around 150 kg, 
collaborative robots such as the HC10XP – weighing in at just 52 kg – can be placed on a wheeled 
base or small fork truck. 

Cobots can even be reinstalled elsewhere within the factory as production needs change. 
The most optimal use for a robot of this kind would be a factory or job shop that already has 
welding tables set up for humans, where the collaborative robot could easily be wheeled up to help 
complement manual labor. 

The use of robotic welding for fast-paced production in low abundance also helps to 
decrease cycle time and maintain quality, while possibly freeing a human worker to perform other 
advanced tasks or complex welds that sometimes are more appropriate for an experienced welder 
rather than a robot. [5] 

 

Pic. Num.5 [6] 



   
 

   
 

 

Pic. Num.6 [7] 

 

Pic. Num.7 [8] 

3. Installing plaster panels  

Traditional building construction consists of installing small elements, mainly manually, 
nowadays the industry is increasing its effectiveness by using prefabricated assembled blocks for 
both outer and inner walls. 

Blocks for external wall building can be done by outdoor cranes that have a high payload 
capacity and good ability, they are currently being robotized. 

The inner wall blocks situation is quite different. Cranes are usually bulky for indoor use 
because of the dimensions of the space. Workers are forced to handle the blocks by themselves. 
One block for indoor construction weighs around 70 kg, that makes them hard to handle and can 
cause operator injuries. 



   
 

   
 

 

Pic. Num.8 [9] 

 

Pic. Num.9 [9] 



   
 

   
 

 

Pic. Num.10 [9] 

The best solution so far seems to be using cobot which would make it easy to handle and 
transport at the work sites. 

Cobot should lift panels and work in various areas and places, the manipulator requires at 
least six degrees of freedom: three for positioning and three for orienting the load. Smart way is to 
place the manipulator on a wheeled platform. Worker can directly push and move it around easily. 
Some devices can be manipulated with a joystick. 

 

Pic. Num.11 [9] 



   
 

   
 

It cannot be bulky or heavy to be able to enter the building through doors and windows and 
must be quick and easy to assemble and disassemble. This manipulator cobot must be designed 
in a way that allows it to handle more than 70 kg.  

Department of Automatic Control at the Institute of Industrial Automation-CSIC has 
developed the cobot: RoboTab-2000 to help operators lift, move, and install plaster panels. 

 

Pic.Num.12 [9] 

Development and automation 

This industrial area is difficult to automate because of the changing  geometry of the 
workspace and the difficulties of using cranes and accessory equipment, especially indoors. 

However, regulations are forcing this industry to make use of automatic or  semi- automatic 
devices to reduce operator injuries.  

So, the development of these cobots can be done by implementing    

 automation and “by itself thinking” cobots in use. 



   
 

   
 

 

Pic.Num.13 [10] 

Handling materials is one of the main activities in construction which produces many 
accidents and low-back disorders in operators. 

The use of manipulators has been identified as an interesting field of application  for power 
assist devices (cobots). [9] 

 

 

 

 

 

4. Bricklaying robots 

Finding skilled, qualified labourer, particularly bricklayers and masons, has become 
arduous nowadays. As labor productivity, especially, has been steadily decreasing now for 
decades. As a solution bricklaying cobots has been created and developed. 



   
 

   
 

 

Pic. Num.14 [11] 

Hadrian X the most newly developed bricklaying collaborative robot manages all the 
process as it is capable of automatic loading, cutting, routing, and placement of bricks; using CAD 
to complete end-to-end bricklaying. Hadrian X is controlled by a network of computers, vision 
cameras, servo motors, and a laser tracker that monitors its laying position. 

It uses an industrial adhesive rather than traditional mortar, thus, increasing the structure’s 
strength by 4-5 times. This will also lead to 70% increase in the thermal and acoustic efficiency of 
the building. The use of adhesive saves the build time as the setting time is effectively less 
compared to the use of cement mortar. [12] 



   
 

   
 

 

Pic. Num.15 [13] 

 

Pic. Num.16 [14] 



   
 

   
 

Advantages of bricklaying robots: 

1. Can lay up to 3000 bricks per day, which can double or triple the productivity on 
construction sites and reducing the overall project duration. 

2. A collaborative robot bricklayer is relentless; it never needs to rest. 

3. keeps operating as long as it has enough fuel, mortar, and brick, dramatically increasing 
productivity and efficiency. 

4. Up to 50% reduction in labour costs. 

5. Number of physical workers is reduced, enabling them to work safer with less fatigue and a 
lower risk of injury and to do more mentally demanding tasks. 

6. The overall quality of wall alignment is improved. 

7. extraordinarily good at lining bricks up vertically. 

8. Reduction of the labour shortage problem. 

Disadvantages of Robotic Bricklayer  

1. Initially costly robotic machines. 

2. Properly executed training is required to operate a machine effectively.  

3. On-site installation and alignment of the machine is a time-consuming process.  

4. It requires fuel for its operation that affects the environment. 

Predictably masonry and construction automation will undergo more transformations as 
these technologies continue to develop and are more widely used, nowadays. [15] 

5. Cobots in tiling 

While cobots plays an important role in developing efficiency and productivity in 
construction, it is also vital in lowering workers’ exposure to risky construction processes. 

One of the cobots application in construction is tiling which helps reducing the boring, 
repetitive, and tedious work that is low-skilled but crucial. In such case, the cobotic system is a 
method of reducing labor strain as well as accelerating the construction process. 

 

Pic. Num.17 [16] 

https://www.wordhippo.com/what-is/another-word-for/extraordinarily.html


   
 

   
 

Tiling cobot can set field tiles twice as fast as a man can do. Although it requires human 
interfere for process’ preparation such as mixing mortar, grout, cutting and installing any partially 
installed tiles. 

The suction cup attachment can be eliminated and exchanged to extrude mortar onto the 
substrate. 

 

Pic. Num.18 [17] 

On site, commonly there would be two robots, one to place mortar and another for setting 
the tiles. 

It seems sensible that this would be used on commercial projects that requires vast 
expanses of tile, it’s expected to be used for residential projects as well, as a time saving factor 
and thus, increasing the productivity. [18] 

Mosaic tiling 

There has been a sporadic history in the use of robots for tiling or mosaic operations. 

A software has been developed aiming to process the image to be tiled, to transform the 
colors of the image to the mosaics’ colors, to perform simulation before the actual production and 
to control the various stepper motors, relays and sensors on the machine during manufacturing. 
[19] [20] 



   
 

   
 

 

Pic. Num.19 

Analysis  
 

Based on our research topic, we have chosen 5 types of collaborative robots in the 
construction field, which we believe represent cobots and their applications the best. They perform 
the most clear and easy-to-understand tasks. 

In addition, some applications like tiling or bricklaying are physically exhausting but not 
mentally, which is a perfect environment for utilizing cobots. 

On the other hand, collaborative robots are incapable of performing advanced tasks, e.g., 
tiling robots may be unable to cut the tiles properly to fit for at an angle, painting robots are likely 
not to paint properly in the corners, bricklaying robots could not be able to work in a curved line, 
etc. 

As for the cobots’ efficiency, production processes are swifter, more economical and 
profitable in environments where humans and machines work together. Following a study by MIT’s 
Julie Shah, idle time is cut by 85% when people work collaboratively with a human-aware robot in 
comparison to when working with all-human teams. [21] 

 

 

 

 



   
 

   
 

Discussion 

Target of this research was to identify the purpose of the collaborative robots in the 
construction and discover their various applications.  

A cobot, or in other words a collaborative robot, is a robot designed for direct human-robot 
interaction within a shared space, or where humans and robots are in close proximity. Cobot 
applications are different from with traditional industrial robot functions in which robots are isolated 
from human contact. 

Cobot is designed to work with people and not to replace them. Collaborative robots are 
also called people-focused robots and can help people more easily complete their work. Dirty, 
dangerous, tedious, monotonous or repetitive tasks can be done by the cobot so that workers can 
focus on other jobs.  

There are many cobotic applications in construction. Cobots can be programmed to tile 
floors, lay bricks, paint walls, weld or even demolish buildings. 

 

1. Painting robots 

Painting robots is minimizing big groups of painters and saving a lot of time because they 
can work without any brakes, not like man painters that are working 8hours per day. Also, painting 
robots reduce paint consumption, improves coating quality where trajectories are complex, and 
increase productivity. These robots will not completely replace manpower, because they need 
operators. 

  This new technology is not perfected at this time, but it is improving fast and in 
upcoming years we will see a huge change in the painting industry 

2. Welding [5] 

The use of robotic welding for fast-paced production in low abundance also helps to 
decrease cycle time and maintain quality, while possibly freeing a human worker to perform other 
advanced tasks or complex welds that sometimes are more appropriate for an experienced welder 
rather than a robot. 

Overall advantages of welding with a collaborative robot:  

1. Quick and easy to teach  

2. Safe to be around  

3. Easy to relocate  

4. Accommodates High-Mix, Low-Volume Production  

5. Lowers cost per part  

6. Welds longer continuous seams 

3. Installing plaster panels [9] 



   
 

   
 

Traditional building construction consists of installing prefabricated assembled blocks for 
both outer and inner walls. 

Installation of inner walls blocks can be difficult because of the space and area inside of the 
building. 

There is also a problem with the system and the difficulty of the work for the workers. 
Instead of letting them carry heavy blocks or loads, we can help them with this cobot that is able to 
lift more than 70 kg, can also be easily moved around - because it is standing on a wheeled 
platform or can be controlled by a joystick, and it can also be helpful in a matter of time and 
efficiency. 

4. Bricklaying [15] 

As a solution for the labour shortage problem, bricklaying cobots are being widely used in 
construction alongside with the humans, nowadays. 

Although it requires human intervention to load the machine with bricks and another to 
follow removing the excess mortar, it sets the bricks faster and in a more precise way than a 
human. 

Even though it can double or triple the productivity on the construction sites as it is a 
relentless machine that needs no breaks, there are disadvantages that can be developed in the 
future to make it sustainable. 

5. Tiling [18] 

As a method of reducing labour strain as well as speeding up the construction process, 
tiling cobots are being used and developed as it operates two times faster than a human. 

It is best used when there are two cobots in the work field one for placing the mortar and 
the other for setting the tiles. 

Mainly this would be used on commercial projects that requires vast expanses of tile as a 
time saving factor and thus, increasing the productivity. 

 

Thoughts and ideas about this report  

We have had a great experience working on this report. We have gathered a plethora of new 

information that we would have missed otherwise. 

We had to cooperate with each other, find a way of communication with teammates who all have 

different backgrounds.  

In addition, we have learned how to conduct research, how and where to find the required 

information, collect and manage it. 
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