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CHAPTER

ONE

INTRODUCTION TO BELT TRACKING

For the workpiece placed on the conveyor belt, the workpiece will move forward with the conveyor belt
when the user chooses to use the conveyor belt tracking system, the robot TCP will automatically track
the workpiece moving on the conveyor belt, and when the robot is in sync with the workpiece, the robot
TCP speed will be maintained It is consistent with the speed of the conveyor belt and can withstand certain
speed fluctuations of the conveyor belt.

1.1 Conveyor belt tracking system composition

For the workpiece placed on the conveyor belt, the workpiece will move forward with the conveyor belt,
when the user chooses to use the conveyor belt tracking system, the robot TCP will automatically track the
workpiece moving on the conveyor belt, when the robot and the workpiece are in the synchronization stage,
the robot TCP speed will be consistent with the conveyor belt speed, and can withstand a certain speed
fluctuation of the conveyor belt.
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1.2 encoder parameter Settings

The robot conveyor encoder supports two types of AB and ABZ, which can be configured according to
the actual situation. The configuration interface is in the interface interface, and the operation process is as
follows: 1) Click the interface at 1, 2) click the CCI at 2, and 3) select the AB or ABZ at 3 according to the
actual situation. When the encoder type is selected as ABZ, the user also needs to set the number of encoder
lines, which is set by referring to the encoder instruction manual or consulting the encoder manufacturer.

2 Chapter 1. Introduction to Belt Tracking



CHAPTER

TWO

BELT TRACKING PARAMETER CONFIGURATION

2.1 Parameter configuration

Robot belt tracking parameter configuration includes belt type selection, encoder enabled or not, belt speed/
encoder coefficient configuration, belt base coordinate system configuration and relevant point teaching,
limit tracking distance configuration, select trigger IO configuration, trigger delay/configuration specific
interface can be referred to the following figure.
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2.2 Configuration flow

The following takes the uniform speed linear conveyor belt as an example to briefly describe the conveyor
belt tracking configuration process:

• Start the robot controller, start the UI, and click“Program”at the first place in the new program
view to enter the program interface. If there is currently no user conveyor belt tracking program,
click“New program”at the second place, manually enter the program name test_line_conveyor, and
click“Confirm”to complete the program creation. If you need to open the existing conveyor belt
tracking program, you can select the program and double-click to enter the program, and modify the
parameters of the conveyor belt instruction. Opening the existing programmainly involvesmodifying

4 Chapter 2. Belt Tracking Parameter configuration



Conveyor

the parameters and points of the conveyor belt instruction in the program, and its operation can be
covered in the operation of the new program. The following is mainly to take the operation of the
new program as an example to explain the operation of the conveyor belt:

• New program view

• After entering the test_line_conveyor.jspf program, click the select point button (1 place) in the
following figure, and the UI interface will enter the moving interface. By moving the robot to the
specified position through joints (2 places) or pose (3 places), click the record current joint button
(4 places) to record the current point. After success, the UI interface will return to the program
interface, and the current node of the robot will be displayed in 5 places, and the user can adjust the
joint angular speed according to the actual situation.
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After teaching the starting point, you can add the Conveyor belt main program (Conveyor) by clicking
the Add button (at 1), selecting the extension (at 2) and clicking, dragging the conveyor instruction (at 3)
to the program tree (at 4), and finally clicking the Save program button (at 5) to save the program. At
this point, the main program of the conveyor belt is added, and then the main program parameters of the
conveyor belt need to be configured.
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• Click the Conveyor instruction (1) in the program tree, click the parameter (2), select the conveyor
belt type (3), the conveyor belt type supports linear conveyor belt and circular conveyor belt, select
whether to enable the encoder (4), if the encoder is enabled, the encoder coefficient needs to be
provided. Encoder coefficient can be selected for teaching or direct input. If the user has previously
calibrated the conveyor encoder, you can directly enter the encoder coefficient, otherwise choose to
teach. If the encoder is not enabled, the user needs to enter the speed of the conveyor belt. In this
example, the conveyor type is set to straight line, and the encoder is enabled. The encoder coefficient
is obtained by teaching.

• Next, it is necessary to teach the coordinate system of the conveyor belt base. In the parameter
interface and in the robot base coordinate system, teach the position of P1 point (1), P2 point (2)
and P3 point (3) in turn, and finally click the calibration button (4). If the calibration is successful,
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the systemwill calculate the conveyor belt base coordinate system according to the teaching point and
display it (5). Finally, click Add to the system (6) and input the name of conveyor belt base coordinate
system ConvBase. Users can modify it according to their own habits and add the conveyor belt base
coordinate system ConvBase to the system. This example is illustrated with ConvBase. Thus, the
calibration of the coordinate system of the conveyor belt base is completed. The point selection of
P1, P2 and P3 will be introduced in detail in the following chapters.

• For the selection of P1, P2 and P3 points of the linear conveyor belt, it should be noted that the
position of P1 point is the position of the coordinate system of the conveyor belt base, that is, the
workpiece just triggers the photoelectric switch signal, and the position of the marked point on the
workpiece is in the robot base coordinate system. If a vision system is used, the vision system shall
be configured with reference to the corresponding vision application description. A program shall be
written to obtain the calibration value of the workpiece relative to the conveyor belt base coordinate
system at the trigger time from the vision system. Calibration shall ensure that the calibration value
of the workpiece coordinate system obtained by the vision system is accurate relative to the conveyor
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belt base coordinate system. And the robot controller can obtain the calculated calibration value of
the vision system in time. Point P2 is the position of the mark point on the workpiece in the robot
base coordinate system after the workpiece follows the conveyor belt for a distance. In the working
range of the robot and the conveyor belt, the movement distance of the conveyor belt should be as
large as possible, which is conducive to the accuracy of the calibration results. The P3 point is the
arbitrarily selected point in the parallel plane between the workpiece marking point and the conveyor
belt. The coordinate system calibration diagram of the linear conveyor belt base is as follows:

• For the arc conveyor belt: the position of P1 point is the position of the conveyor belt base coordinate
system, that is, the workpiece just triggers the photoelectric switch signal, and the position of the
marked point on the workpiece is in the robot base coordinate system. If a vision system is used, the
vision system shall be configured with reference to the corresponding vision application description.
A program shall be written to obtain the calibration value of the workpiece relative to the conveyor
belt base coordinate system at the trigger time from the vision system. Calibration shall ensure that the
calibration value of the workpiece coordinate system obtained by the vision system is accurate relative
to the conveyor belt base coordinate system. And the robot controller can obtain the calculated
calibration value of the vision system in time. Point P2 is the position of the mark point on the
workpiece in the robot base coordinate system after the workpiece follows the conveyor belt for a
distance. In the working range of the robot and the conveyor belt, the movement distance of the
conveyor belt should be as large as possible, which is conducive to the accuracy of the calibration
results. Point P3 is the position of the marked point on the workpiece in the base coordinate system
of the robot after the workpiece continues to follow the conveyor belt for a distance after point P2.
The calibration diagram of circular belt base coordinate system is as follows:
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• At the bottom of the parameter interface, the user can set the limit tracking distance, that is, the
maximum tracking distance of the robot (1 place). When the tracking distance exceeds the limit
tracking distance, the robot will report an error and abandon the current tracking target. Select trigger
IO (2), which can be set by the user according to the actual IO configuration, which is used to notify
the robot that the current target has passed the conveyor base coordinate system and can be ready
for tracking. The trigger delay (3 places) is used to set how long or long distance the current robot
will start tracking after passing through the conveyor base coordinate system. When all parameters
are configured, click the OK button (at 4), and then click Save program (at 5) to complete the whole
process of belt parameter configuration.
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• Once the parameters are configured, the conveyor tracker can be edited.
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CHAPTER

THREE

PROGRAM EDITING

3.1 Adds motion directives

The following takes the uniform speed linear conveyor belt as an example, briefly describes the conveyor
belt tracking program editing process:

• It should be noted that the coordinate system of motion instruction under the conveyor belt needs to
be set to the coordinate system of the conveyor base, that is, the coordinate system calibrated in the
previous section, ConvBase. Therefore, before the teaching point, it is necessary to set the workpiece
coordinate systemConvBase to the current, click Set (1 place), click the workpiece coordinate system
(2 place), select ConvBase and click (3 place), select current and click (4). After successful setting,
you can check whether the current workpiece coordinate system has been changed to ConvBase in
the workpiece coordinate system display (at 5). If it has been changed, it indicates that the setting is
successful. If not, you need to repeat the above operation until it is successful.

• Now that the Conveyor belt tracking preparation is completed, the following can program the con-
veyor belt tracking, click the program (1) to return to the program editing interface, add button (2),
select move (3), select MoveL(4), drag MoveL to the conveyor belt following node (5), complete the
conveyor belt tracking instructions added.
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• According to the actual working conditions, themobile robot willMove to the designated position, re-
turn to the program interface, select parameters, click the selection point, record the current position,
and complete the parameter configuration of MOVE instruction. According to the actual working
conditions, the Move command is repeatedly added and the corresponding point is taught, and the
following sub-commands are added to complete the conveyor belt tracking. Current Move instruc-
tions supported by conveyor tracking include MoveJ (pose mode), MoveL, MoveC, and MoveTCP.

3.2 Program example

•Repeat the steps in 5.1 to add MoveL, MoveC, MoveJ(pose mode), and MoveTcp to the program tree
(Figure 1 below). In particular, it should be noted that the workpiece coordinate system recorded in all
instructions should be displayed as the conveyor base coordinate system (ConvBase in this case), other-
wise the robot will not track the instruction, which is easy to cause unexpected results. If the workpiece
coordinate system recorded by the program is not the conveyor belt base coordinate system, that is, the
coordinate system at 2 in the figure below is not the conveyor belt base coordinate system, it is necessary
to switch to the setting interface, and set the conveyor belt base coordinate system to the current, teach the
point again, and confirm.
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