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EMAC-200 controller dynamic electronic cam 

Keywords: multi-axis motion controller, electronic cam, dynamic adjustment of cam curve, smooth convergence of cam 

curve, the use of rotary buffers. 

I. Introduction: 

The electronic cam is a multi-axis synchronization techniques commonly used in motion control, it is a movement in 

accordance with the position of the follower, the following axis (from the axis) in accordance with a set of curves to 

follow the active axis (spindle) movement. The spindle is rotated to a position from the axis to be in accordance with the 

set trajectory curve reaches the specified location. The electronic cam will be involved in many areas, such as textile 

equipment, packaging equipment, multi-color overprint equipment. 

Currently, many motion controllers on the market have the function of the electronic cam However, many of them only 

in accordance with a fixed cam curve movement, that is, prior to exercise pre-programmed good cam curve, the motion 

can not dynamically change the cam curve, unless turning off the current sports program to download new cam curve. 

EMAC-200 controller in addition to the fixed cam curve movement, can also dynamically change the cam curve, without 

the need to stop the movement. 

 

Second, EMAC controller implementation method 

EMAC cam curve points on the controller's dual-port RAM (DPRAM), the controller allows us to dynamically change the 

data in the dual-port RAM. 

The EMAC controller also provides some additional functions, such as read and write data address pointer is currently 

used to guarantee our safety, read and write dual-port RAM to avoid being implemented or the implementation of the 

data is overwritten. 

 

Third, related applications 

We encountered such an application, the user is Tsinghua University, they have to do the a helicopter propeller control 

system. In their application, there is such a difficulty: requirements of the driven shaft in accordance with the following 

function to follow the spindle movement, Y = A + Bsin (X + C), wherein, X is the position of the spindle, Y is the follower 

shaft position, A is a offset value, B is the amplitude value, and C is the phase value. If A, B, and C are constants, then is 

the movement of a fixed cam curve, it is not difficult to solve. However, the user's applications, A, B, and C three 

parameter values need to constantly change adjustment, but the adjustment can not be the current movement to stop, 

and parameter transformation, the motor can not have a jump, i.e. the trajectory from the old trajectory of a smooth 

transition to the new track. Users also find a lot of controllers , and have not been able to solve this problem. 
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Learning of the user's application, we do with EMAC200 controller testing, the ultimate realization of the needs of users. 

 

Fourth, the implementation method 

We have said earlier, EMAC200 cam point on the dual-port RAM controller, in this application, we assign an axis 1080 

(360 * 3) cam, that a shaft allocated 1080 memory space. 360 points in the program, each write, i.e. an axis of the cam 

space is divided into three parts. The execution of the first program, write 1 and Part 2. By reading the spindle position 

to judge the current cam point where part. When being read Part 1, the calculated 360 new cam and write Part 3; 

calculate 360 the cam points and write to the first part when being read Part 2; When reading Part 3 calculate new cam 

points and written to the Part 2, followed by analogy, the control cam motion. 

New cam point value of each calculation, you should read the current A, B, C parameter values, A, B, C parameters given 

by the host computer. When one or more of the parameters A, B, C is changed, the controller program will use the new 

parameters to calculate the cam point, changing the cam curve in order to achieve the movement. 

In addition, we also need to pay attention to a problem, changing the parameters after the cam curve may appear to 

jump, i.e. the cam points appear to jump at the boundary of each part, which is unacceptable for the user and therefore, 

in the process we have designed a method, join a transitional stage, to achieve a smooth transition of the curve. 

 

V. Stability 

In this application, all the calculations, and the cam point of reading and writing are completed in the controller, i.e. the 

program downloaded to the controller. Communication with the PC just change the parameters occur, very little traffic, 

so the stability of the program is very good. 

VI, test results 

Following curve Screenshot. 

1, PC interface 
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2, the initial curve, A = 0, B = 1000, C = 0 

 

  

3, change the offset A from 0 to 1000 

Can see in the middle of a smooth transition phase, to avoid a jump. 

 

4, changing the offset A from 1000 to 0 

Can see in the middle of a smooth transition phase, to avoid a jump. 
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5, the amplitude change B from 800 to 1000 

We can also see that the middle not jump 

  

 

6, the phase change, C changes from 0 to 90 

Can see, in the middle of the transition process 

 

  

7, the three parameters change, A is changed from 0 to -1000, B is changed from 1000 to 800 C from 90 to 0 

Similarly you can see, the middle of the transition process 
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8, offset and amplitude change 

 

  

 

VII. Conclusion 

EMAC-200 motion controller based on traditional electronic cam, dynamic cam application provides a new way and 

reference. Based on this way, and we use here the rotating buffer method, we can achieve a more complex motion 

curve or cam track. I hope this method can provide some reference for all future some applications 


