
Introduction  

Now a days by skyrocketing growth of technology in massive number of things whether in routine 

life or in Industries, besides it has a lot of side effects which means facing risks, pollution and 

chaos, of course it has so many pros that make our life easier, accordingly, in this paper we are 

going to search for some robotic matters which can be practical in field of Construction and 

certainly figure out their cons and pros to the point that if we can improve them or not.      

  

Methodology  

The automation on the industries and everyday job has been the modern form of civilization on 

this human era. Automated machines and robotics have increased the productivity, efficiency 

and solution of many problems with human workforce. Highly industrialized and developed 

countries like United states of America, Japan, China, South Korea etc. are facing the issues of 

waste management and human safety risks in the construction sites. The purpose of this research 

is to get familiar with the existing problems, current developments, and possibilities in use of 

robots in construction as cleaning, lifting and human assistance. The research was carried out by 

the group of students from HAMK University of applied sciences. Team carried out the research 

based on the literature review concerning construction robots, experience of construction 

industries’ use of robots, developer of these robots and documented the finding of the research. 

The focus of the research was on the robots for cleaning concrete and nails, lifting assistance in 

construction and use of highly maneuverable robots to reduce injury and fatigue on human 

resources. The research team were able to gather the examples and development of cleaning 

robots, use of material unit lift enhancer robots as lifting assistance, industrial use and 

development of cleaning Cobots.  

  

Results  

Accordingly, it was said that technology is growing as fast as we get aged and it has many 

advantages and disadvantages. Here we are going to represent some kind of Cobots which can 

be useful in field of construction engineering for a specific section of Cleaning, Lifting-Moving and 

Handling Operations.  

Thus, we introduce our findings in 4 parts which is representing 4 kinds of robots in field of 

construction and looking for their way of working then looking for improve them just as an idea. 

1-Automation cleaning and concrete-eating robot  



Alongside rapidly growing industry, considerable amount of air pollutants (e.g., dust) are emitted 

during human activities. This cause serious problems in terms of human health. Notably, due to 

the large amount of dust emitted from various construction work (demolition, drilling and 

grinding etc.) and wasting of energy, many environmental problems have arisen at construction 

sites. In details, the environment can be destroyed by the considerable amount of dust emission 

and energy consumption at construction sites, thus damaging the human health. (i.e., 

construction workers or neighbors exposed to pollutants for a long time) [1].   

  

  

  

Fig. 1. some kinds of making dust in construction site  

  

Dust control need technical support. Practices for suppressing dust emission in construction are 

quite miscellaneous but can be classified into several distinct categories, including suppressing 

by water infusion or wet cutting methods, dilution by ventilation system, mitigation by water spry 

and scrubbers, isolation by personal respiratory [2].  

In some situation, using a cleaning robot would be a logical solution. Commercial automation 

cleaning robots have become very popular nowadays because of their ability to clean 

autonomously. They include many unique features which are subjected to make user friendly [3].   



The automatic cleaning robots are combination of different electrical and mechanical 

components such as Raspberry pi, Arduino Mega, Servo motor, GPS module, LIDAR, motor driver, 

relay module, vacuum cleaner etc. at first, these components are assembled in the mechanical 

structure than the electrical connection were set up [4].   

Although most automatic cleaning robots could clean systematically the whole environment, the 

industrial environment is much too large for one robot to clean by itself. In addition to the fact 

the amount of dirt and dust will exceed the dirt stored capacity of one robot. For this reason, we 

can use multiple cleaning robots because of low cost and its programmable platform. These 

robots are equipped with scanner laser and sir sensor to create a dirt map of the environment. 

Then we will apply the multi robotic system, where all robots share the same map, know their 

position in it. Finally, effectively communicate with each other, to clean an entire industrial 

environment efficiently [5].   

All over the world, major development activities are going on in the old urban areas in a rapid 

scale. More and more high-density multi-layered developments are taking place in almost every 

city. On one hand, the increasing demand for raw material supply in construction industry has 

been a great concern and on the other hand handling construction and demolition waste is 

another headache. Both the activities are considered as major contributors of environmental 

pollution. Keeping in mind, both government and designer/ engineers are aiming to go for 

reducing, recycling and reusing the waste generated from construction and demolition activities 

for the goal of new construction [6].    

In addition to the robots mentioned above, which are used to reduce dust in construction 

environments, there is another type of robot that recycles the concrete in old buildings during 

demolition without causing contamination, which is called Concrete-Eating robot.  

It would keep million tons of waste of landfill and leave smooth, expose rebar to be snipped and 

taken away. And also, it would transform our current, energy and water intensive approach to 

demolition. The concrete-eating deconstruction was just an idea in the 1480s, and then Turkish 

designer developed it.  



  

Fig.2. Concrete-Eating Robot  

It would scan its surrounding, determine a route and start erasing structure. At the muncher 

head, the concrete is broken up with concentrated jets of high-pressure water, while powerful 

section captures the slurry of aggregate, cement and water. Inside a centrifugal decenter 

separates and filters the ingredients and sends each down a separate tube for further processing. 

The clean aggregates get packed into big bags to ready for re-use [7].      

  

2-Exoskeleton Robot assistance to reduce the overall fatigue  

Physical tensions or stress is one of the most important issue during an assembly operation so if 

we find a way to reduce this kind of fatigue, getting to the increasing rate of efficiency is 

thoroughly conceivable.  

Accordingly, if you one to solve some important issue which here is reducing the fatigue and 

stress of a body during an operation first you need to detect cons and pros it means turn out in 

which part of the body you have more stress and exactly in what kind of task these pressures go 

up or down [8].  

Here we have some statistical reports in Europe that show the most fatigue problems come from 

backache (43%) and then feeling pain in neck and upper limbs (43%) and an overall fatigue of 

(35%) so it is turned out that it causes a risk of 88% for operator to injure themselves [9] [10].    

So now when we detect the most vulnerable parts of a body during an operation such as lifting 

and putting freights or loads, we get to the point that we can deduct them with three 

comprehensive steps, 1) produce a more ergonomic knowledge of movements for operators,   2) 

effective detection system of fatigue and 3) using mechanical supports such as Cobots [8].  



Now a days the technology represents a huge number of robot assistances for handling 

operations such as moving and putting the loads thus one of the most practical coroboting is 

“Exoskeleton Robotic Force Support Systems” which is pretty compatible with flexibility of a 

human body [11].  

  

  

Fig. 3. Exoskeleton assist systems for handling and assembly with passive and active actuation.  

       

As we depicted in figure 3 there are two types of robot assistant, the first one which called Passive 

system (Fig.3 a, b, c and d) in which the force is redirected from most critical parts of body to less 

critical points and of course it means from week portions to strong ones, besides in the second 

type that called Active system (Fig.3 e and f) definitely it reduces the force of crucial parts of body 

simultaneously buy redirecting the load to less critical points and adding some electricmechanical 

force which means the more force added to assist operator the less fatigue therefor the less risk 

of injury during an handling operations and as an overall the more efficiency that it is our goal of 

using Cobots.  

Here is just a thing that which one is better in comparison, thus it is obvious that active systems 

are more adaptable it means that you can use a comprehensive exoskeleton assistance for 

several tasks but for passive system you can just use it for the operation that it designed for, on 

the other hand active systems are quite more expensive than passive ones, so it is vital to consider 

your area of expertise and the amount of investment that you want to do.  



3-Cobots as lifting assistance (MULE)  

The construction site is considered as the most dangerous area globally. It is safety risk area to 

humans due to potential falling of objects from height or unmanaged sharp objects on floors. It 

is very important to minimize those risks to humans while maintain the work order on balance. 

Many constructions company and sites are using robots to do repetitive jobs or jobs where there 

are high safety concerns. These special programmed robots used in construction sites are 

generally called cobots.   

Construction site deals with heavy loads which must be either moved across the construction site 

or simply to be lifted to the higher altitudes. Most of these loading or lifting action cannot be 

achieved with one human effort. These loads need to be balanced and moved through narrow 

and difficult terrains on the top of its heaviness and repetitiveness of the task. This increases the 

chance of dangerous accident and number of human resources needed for the work [12].  

Considering these situations, different autonomous technics for lifting and placing of blocks and 

construction materials are developed. Nowadays many robot companies are developing robots 

which are programmed to do these repetitive and challenging jobs with small human 

mobilization.   

Material unit lift enhancer (MULE) is one of the widely used lifting assistance in construction 

sites. Different construction sites are using this cobot for lifting the blocks and transferring it to 

the wall. Mule is basically designed for block masonry.  

  

Fig.4. MULE - Material Unit Lift Enhancer  

  



The mule carries virtually all the load. It promotes the effortless move. With the mules the blocks 

go straight from the pallet to the wall. It is considered more efficient than conventional method. 

Conventional method requires staging along the wall. It is very flexible, help lift and take the 

heavy lifting for mason, increase the productivity and decrease potential human fatigue and 

injuries. [13] Mules consist of 12-foot arm. We can build about 20-24 feet of block wall by the 

help of mule. It can handle up to 131 lbs with block. It is 100% weatherproof and waterproof 

especially designed for outdoor environment [13].  

  

4-Roomba 637 in construction cleaning  

One of the most important issues after completing a building is cleaning it. The cleaning contains 

removing gravels, cleaning the dirt on the floor. In the not-so-distant past, used to do the cleaning 

work with tools such as brooms, towels, water and special detergent which was tedious and time 

consuming, and use of the special detergents could damage the materials used on the floor and 

walls seriously. But nowadays with expanding technology, some robots and machines has been 

produced which can do almost everything in civil engineering [14], actually the role of humans in 

building construction is becoming less and less over time, and with the replacement of machines 

and robots in building construction, this role will gradually disappear. There are some robots 

which can be used for cleaning in construction engineering. One of these robots is Roomba 637, 

this floor cleaning robot has three wheels, one of them is fixed in front of the robot, and a sensor 

that detect the dirt, this robot also can detect the stairs and drop-offs. This robot has been 

equipped an automatic docking and recharging system. Roomba 637 use a 3-stage cleaning 

system: agitation, brushing and suction. This robot is a smart robot such that a hard ware setup 

has been installed on this robot.  

   

  

Fig.5. The image above shows the hardware used in the Roomba 637  

  



Adafruit neo pixel digital RGB LED strip is attached to the robot to have expressive lights on it. An 

Arduino board MEGA 2560 is used to perform the functionalities related to intelligent decision 

making and controlling the LED strip. A SD card module is also attached to the system to log data 

for analysis [14]. 11.1V-45C battery is used to supply the power to these add-on features. these 

add-on features are also enclosed by an outer cover made from frosted acrylic.   

  

Analysis  

As we depicted the importance of fast-growing technology therefore using of that such as 

robotics to improve the efficiency so we are going to make some ideas of innovating in four 

separated kinds of robots that we mentioned in field of construction.  

  

1-Automation cleaning  

As we mentioned in this paper, the construction industry is one of the causes of dust and pollution 

in the environment, so to remove dust and reduce pollution, cleaning robots that we mentioned 

in this article have received a lot of attention.   

One of the methods that can be considered for dust extraction at construction sites is to design 

robots that, by giving the coordinates of the building walls, automatically create the required 

holes on the walls, such as power switches, and at the same time have this ability to suck dust 

created and reduce pollution.  

In addition to above, Construction sites don’t always have a smooth terrain. Detection of the 

waste materials (nails, screws) could be sometimes challenging in complicated construction sites. 

So, advancement of robotics to detect and collect waste on difficult terrain could be further 

researched. This will decrease the need of human supervision            

  

2-Exoskeleton assistant robots  

As we went through the topic, it can be very crucial to have some kind of assistance in handling 

operations such as constructional-handy-work which can be an exoskeleton robot to prevent 

general fatigue so then an increase of efficiency, in the case it is noticeable to say in some 

positions these active and passive exoskeleton robots can be easily annoying and troublesome 

because of their shape and the space that they need, thus if we use a kind of “Elastically Flexible 

Artificial Skin” that works as the second skin which has similar thickness as human’s and put some 

“Nanomotors” in some critical points to make any extra force (maybe directly to the muscles)  



and support that can be pretty practical in such varied operations in field of construction.  3-

Cobots as lifting assistance (MULE)  

Mule has revolutionized the construction process with its lift and placement. However, its use 

has been limited because of its small work zone radius, as we said it can make the walls with 2024 

feet in height but if we want more besides if we want to make a wall with a big range of length 

we should move it several times, thus, The research and development on its robotic arm can be 

done to make it suitable for bigger construction project and our idea is to make such a Spider 

MULE which can simultaneously go up on the wall and move through the length freely and put 

the blocks in places.   

  

4-Roomba 637 in construction cleaning  

As we are going to apply the Roomba in construction field, we get to the point that the work 

environments can be rocky and uneven, so our idea is to attached a special pad such as 

hovercrafts and the robot propulsion force will come from such a Worm Moving System that 

means it can move on almost all type of uneven ground such a Worm but how to simulate this 

kind of motion is a deeply large area that must be gone through comprehensively.   

  

  

Fig.5. Hovercraft moving system  



Discussion  

In this paper we went through robotics in field of construction and found some cobots such as 

MULE, Roomba, Cleaning robots and Exoskeleton assistance. we figured out there would be cons 

and pros for this cobots but we tried to find some innovation which can make them more efficient 

and practical so we present a kind of Slurping Drilling robots, Elastically Flexible Artificial Skin, 

Spider MULE and a new approach for Moving System in Roomba that make us closer to our aim 

Improving the Efficiency in any way.   
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