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Abstract: This Real framework is hard to deal with, set 

up to Assess  the  execution  of  a  wheel  stacking  

framework,  the recreation    bundle   ought  to  be   

accessible   to   gauge  the execution    of   the  

framework   with   a  picked  robot . The mechanized   

wheel gathering   framework   lessens     human exertion 

time, vitality. The continuous work is finished with the  

robot  precisely. Here  the  camera  is  supplanted  by  the  

IR sensor  which  the  cost is  radically lessened and 

measures up to a similar work. 
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1. Introduction 

In this car  fabricating   wheel    stacking   is   the 

procedure     to  mount  the  wheels  onto  an  auto  when   

the generation line is moving indiscriminately speed. At 

present this process is finished by the administrators w/o 

helped gadgets as appeared in Figure.  

     There are normally 6 administrators for every move in 

each generation line and two moves every day for wheel 

stacking.  

     Consequently, t he cost for wheel stacking is around 

1.5 million dollars every year for a mechanical 

production system in view of the current cost of an 

operator(about $130K every year in the United States. 

The request to robotize the wheel stacking process is 

getting increasingly elevated, particularly when the car 

producing is confronting troublesome time[1,2]. There 

are many difficulties to robotize the wheel stacking 

process. At the point when the auto is proceeding onward 

the generation line, it could move along both the X and Y 

bearings indiscriminately speed as appeared in Figure 2. 

In this manner, the computerized wheel stacking 

framework ought to have the capacity to track the 

arbitrary movement. Of the auto precisely since the get 

together resistance of wheel stacking is very little[3,4]. 

Likewise wheel stacking is near the last stride of the 

entire auto get together and the auto is nearly prepared to 

go. Along these lines, a little harm to the auto could 

cause a enormous misfortune. Accordingly, the created 

robot framework must be consistent to the movement of 

the auto once the wheel contacts the auto.Modern robots 

have expanded in both number and many-sided quality 

throughout the years for get together assignments since 

adaptability and the expanding necessities of item quality 

and amount[5,6]. Be that  

 

 
 

Figure1. Manual assembly by human and is increasing 

the time and human effect and energy also. 

 

As it may, get together robots are as yet a little part of 

aggregate robot deals every year. One of the fundamental 

reasons is that it is troublesome for regular mechanical 

robots to change in accordance with any kind of change 

of the get together procedures[6]. Along these lines, more 

Be that as it may, just a single bearing movement (X hub 

in Figure 2) is followed and the wheel center must be all 

around adjusted in the heading of the movement of the 

transport. In any case, the wheel center point can't be 

precisely adjusted at a similar heading for all autos on the 

creation line. Yoon [2] utilized stereo vision to 

distinguish the wheel center point position and 

introduction while the creation line is moving. Be that as 

it may, the posture estimation mistakes are more than 

3mm that is more than the wheel stacking resilience. In 

this way the created framework is most certainly not 

prepared for use in the genuine wheel stacking process. 

Additionally, these frameworks utilize just visual 

servoing to track the movement of the auto to play out 

the get together undertakings. In wheel stacking, the 
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glitch of the visual servoing could harm the auto body, 

which is exorbitant[7,8]. To make the automated 

framework consistent with the contact condition, 

constrain control can be utilized. Thusly, to empower 

wheel stacking, visual servoing and constrain control 

must be coordinated to control the movement of the 

automated framework .Beaten et al. built up a cross breed 

vision and constrain control procedure to take after the 

form of planar surface.  In spite of the fact that these 

strategies can manage the highlight following in view of 

half and half control system, the applications in the 

moving item following while playing out specific 

assignments are not talked about[9,10]. Nelson et al. 

talked about various techniques in view of vision and 

constrain control, for example, half breed control, 

exchanged control and shared control strategies. 

Fascinating test comes about are displayed with respect 

to the execution of these techniques. Nonetheless, the 

compel control is just used to keep up a certain contact 

constrain. In spite of the fact that blend of vision and 

constrain control system has been broadly examined, no 

down to earth usage in wheel stacking has been done in 

view of the synergistic blend of vision, constrain and 

position as the criticism data.canny modern mechanical 

frameworks must be created keeping in mind the end 

goal to perform complex get together assignments like 

wheel stacking[11]. There are some examination papers 

about wheel stacking. Cho built up a wheel stacking 

framework in view of visual servoing. Since the wheel 

stacking resistance is very little, a large scale smaller 

scale controller control technique is produced to 

increment the framework data transfer capacity and 

following precision.Since the stereo vision framework 

requires high caliber camera, precise adjustments and 

high calculation control, the current frameworks are 

expensive, mistake inclined and not strong enough for 

every day use at the workshop[12]. Likewise the 

confused calculation for deciding the 

position/introduction of an protest makes the framework 

hard to be executed in genuine time applications. 

Moreover, the visual servoing alone could make harms 

the last items if the vision framework is failed. 

Henceforth a straightforward IR framework joined with 

compel control is a superior answer for modern 

applications.  

     To play out a get together utilizing an IR sensors 

framework, the blunders along the X-and Y-tomahawks 

of the moving part can be remunerated by flag servoing, 

nonetheless, the Z pivot mistakes are hard to remunerate 

utilizing IRThus, constrain control can be connected to 

control the movement of a mechanical framework to play 

out a gathering assignment along the Z axis.here.it talks 

about a gathering innovation for wheel stacking while the 

auto is moving in light of flag servoing also, compel 

control. The wheel stacking framework had been set up 

and tries were performed effectively[13,14]. 

     The trial comes about exhibit that the created 

innovation can likewise be utilized for gathering while 

the part on  thesequential construction system is moving 

haphazardly.  

1.1 Wheel Loading Process 

 

The wheel stacking process is to mount the wheel onto  

the wheel center point on the auto as appeared in Figure 

3. The gaps   the  wheel center mount the wheel onto the 

wheel center point  to   coordinate  the  studs   on  the 

wheel center so as to  

 

 
 

 

 
 

 

 
 

Figure 2 

 

2. Mount the Wheel onto the hub page 

Design Figure 4 demonstrates a wheel stacking 

framework. The wheel stacking station incorporates a 

robot with sensors, robot controller and transport that the 

auto is settled on and so forth. An   ABB  IRB6600  loot  

with  an    extra hub  (Axis 7)   is controlled  to  

consequently mount  the wheel  onto  a   wheel center  

while  it  is  haphazardly  moving[15].Since  the wheel is 

arbitrarily stacked into the station, the wheel area 

counting position and introduction must be recognized 

utilizing the vision framework. On the off chance that the 

wheel is discovered, the wheel is gotten by the robot 

gripper and the robot moves to the beginning position 
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sitting tight for the auto. On the off chance that the auto 

is distinguished by a magnet switch mounted on the 

transport, the vision framework distinguishes the area 

including the position and introduction of the wheel 

center[16]. The wheel is then turned by  

Pivot 7 to coordinate the introduction of the wheel center 

point. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

The robot at that point begins to track the movement of 

the auto while the wheel mounting is performed. On the 

off chance that the procedure is effective, the gripper is 

open and the wheel is mounted on the wheel center. The 

robot instrument is then withdrawn[17,18]. On the off 

chance that the process comes up short, the robot 

instrument with the wheel is withdrawn. Manual wheel 

stacking must be performed to settle the issue. The 

general plan is made in various programming to discover 

the exactness of the plan and the straightforward outline 

is done in rapidly spreading fire ace e This 

straightforward model gives the general articulation of 

the mechanical get together framework  

1. The IR sensor recognizes the position/introduction of a  

haggle it up  

2. The robot moves to the beginning position (instructed  

physically).  

The IR sensor will give the information to the transport 

triggers  

The  primary trigger.  After picture handling, the 

introduction  

example of the jolts on the center is recognized. The 

robot Axis 7 will turn to coordinate the gaps on the wheel 

to the studs on the wheel center. 

 

 
 

(a) Wheel is picked by a robot continuously. 

 

 
 

(b) Wheel is assembled by a robot continuously. 

 

3. While Axis 7 is turning, the robot moves to the second 

Position.  At the  point  when  the  second  trigger is 

activated,  

the vision  framework  will  recognize  the  speed  of  the 

auto furthermore, track it. In the meantime, drive control 

is empowered along all headings. The robot will move 

towards the center in light of drive control along Z-hub 

4. Once the contact constrain  along  Z-pivot  achieves  

the set esteem and the apparatus position along the 

gathering bearing achieves the set esteem, the gathering 

finishes and the constrain control along the negative 

Zaxis will withdraw the robot.  

5. The constrain control along all headings will keep the  

framework safe under anomalous conditions. For 

instance, at the point when the vision framework sends 

Location of wheel 

 

 Wheel                 

found 

Pick the wheel 

Car 

found 

Location of wheel hub 

Tracking car motion 

 

Mount    wheel 

Succeed 

Open   gripper 

Retract Robot tool 
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wrong flags, the drive control will adjust the wrong flags 

and won't make harm the framework and the item. 

 

2.1 Control System Structure  

The created wheel stacking framework can track the  

moving auto body while mounting the wheel onto the 

wheel center point in view of the vision, compel and 

position sensor combination. The movement of the 

transport is commonly irregular with the speed change 

along both the X and Y bearings. Subsequently the robot 

needs to track the movement of the moving part along 

both the X and Y bearings keeping in mind the end goal 

to play out the get together procedures. This is unique in 

relation to the run of the mill transport following 

procedure which just the movement along the X heading 

is controlled[19,20]. Since the framework includes the 

vision framework, constrain control framework and the 

robot control framework, the control framework structure 

is examined first. 

     A simple approach to finish y with the gathering paper 

designing necessities is to utilize this archive as a format 

and basically sort your content into it. Since the 

framework includes the vision framework, constrain 

control framework and the robot control framework, the 

control framework structure is examined first PLC 

controller.  

     The control framework equipment setup is appeared in 

Figure 8. The IR sensor framework forms the signs and 

sends the[18] position signs to the robot controller (IRC5, 

an ABB controller) to control the movement of the robot 

to take after the movement of the protest. The drive 

sensor measures the contact compel to modify the 

movement of the robot. The compel control additionally 

makes the robot agreeable to the earth to evade the harm 

to the contact protest. In the IR framework, a pre-

characterized highlight on the moving [19] part is 

recognized by a spared signals. The position blunder of  

the element contrasted and the coveted component in the 

casing is figured to control the movement of the robot as 

appeared in, the robot can just track the movement of the 

moving part along the X and Y headings. To play out a 

gathering, the robot must be controlled to approach the 

moving part. Consequently, compel control along the Z 

pivot is connected to control the movement of the robot 

to play out the wheel stacking process. Since the infrared 

servoing alone could make harms the last items if the IR 

framework is broke down, the drive control along both 

the X and Y to makes are additionally empowered to 

make the automated framework consistent to the contact 

condition. There are a few arrange outlines engaged with 

the[27] 

2.2 Framework: 

The transport outline (work question outline), the include 

outline, the camera outline, the device outline (gripper), 

the constrain sensor outline,[28] the robot base edge and 

the world outline. The vast majority of the casings are 

basic aside from the element outline. The component 

outline is characterized on the focal point of the include 

and is parallel to the work protest outline. 

2.3 Savvy control system 

Since the wheel stacking process needs human 

information, a canny automated framework is created to 

play out the confused get together process.[29] The 

insightful mechanical framework utilizes the 

accompanying guidelines. On the off chance that the 

component is distinguished, at that point the robot begins 

to track the moving auto[21]. The element is 

characterized by the client, either a genuine highlight on 

the auto or an additional component. The movement 

controller is empowered to control the gathering 

procedure after the element is distinguished . In the event 

that the contact constrain between the robot instrument 

and the moving auto achieves a set esteem and the 

apparatus position comes to a set an incentive along the 

get together bearing (Z hub ) then the get together 

process is finished and the robot device is withdrawn. 

Since the protest is moving haphazardly, the area of the 

culmination point is distinctive at every get together.At 

the point when the contact drive is too enormous, there 

might be a stick between the robot and the moving item. 

Since both themechanical framework[23] and the moving 

auto on the generation line are very hardened, they must 

be separate quickly to maintain a strategic distance from 

harm[12,18]. In this manner, speedy withdraw is 

required. In the event that the robot apparatus approaches 

the get together contact point along the get together 

heading, the control coefficients ought to be 

exchanged.[24] The contact point is diverse at each get 

together .Before the robot apparatus achieves the point, 

the visual servoing control overwhelms the control circle 

since the following precision is imperative. Once the 

robot device contacts the moving item, the robot ought to 

be consistent to the condition to dodge harm of the 

automated framework and the moving auto. In this way, 

the constrain control ought to overwhelm the control 

circle. These guidelines are imperative to make the get 

together process fruitful. Since the auto is moving 

haphazardly, the get together fruition point and the 

contact point and so on can't be prearranged 

Along these lines, the created clever framework can 

bargain with the change of the workplace. [26] 

     The movement of the robot is controlled by the robot 

controller in view of the vision and constrain sensor 

inputs. The control framework structure  
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3. Trial Implementation and Results 

To approve the created strategy, tests were actualized to 

play out the wheel stacking process while the auto is 

proceeding onward a mechanical production system.[31] 

There are a few adjustments associated with the wheel 

stacking process. To begin with, the gaps on the haggle 

studs on the wheel center point have to be coordinated. 

This is finished by instructing the device introduction. 

While moving the robot instrument around the include, 

the change between the instrument outline, the include 

outline and the camera outline is then processed. The 

change between the haggle outline is aligned by moving 

the camera to a few extraordinary positions while the 

pictures are caught. [32The distance across of the stud's 

tip on the wheel center point is about 16mm and that of 

the gap on the wheel is around 20mm.Consequently the 

resistance of the get together is around 2mm from the 

focal point of the opening. Since the wheel center point is 

moving. Arbitrarily with the auto on the transport, the 

following blunder must be under 2mm to introduce the 

wheel onto the wheel center point effectively[33] . 

 

4. Conclusions 

Since most current modern robots must be prearrange d 

with next to no adjustment in their assignment execution, 

they are hard to fulfill the expanding complex assembling 

prerequisites, for example, wheel stacking. In this paper, 

a robotized wheel stacking framework is produced in 

light of the synergic mix of visual  servoing  and  

constrain  control technique.   Visual  servoing is utilized 

to track the  2D  movement  of  the  auto on the transport. 

Examinations were performed effectively and the 

outcomes shown that the created innovation can be 

utilized for wheel stacking. Since enormous measure of 

time and asset can be spared utilizing the created 

mechanical framework, this inventive innovation will 

have extraordinary effect in the car industry, particularly 

when car producing is confronting troubles. 
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