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Abstract: This paper relates to an electromechanical six-point support plat form 

automatic leveling system, establishes a transmission system, dual-axis tilt sensor, 

and the highest point is not movable unidirectional leveling control strategy 

mathematical model. On this basis, the simulation model of- the control system was 

established in simulink. And the simulation of the automatic leveling system was 

conducted by combining this model with the platform model established through sim 

mechanics. The result of the simulation proves theoretically that the highest point 

fixed unidirectional leveling strategies are feasible. 
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1. Introduction 

The automatic leveling system plays a vital role in military and civilian applications, 

such as on-board radar [1], shipbuilding [2] and ship lifts [3] in water conservancy 

construction. For the on-board platform with large load and span, the four-point 

supported platform is easy to be unevenly stressed, which makes the table surface 

deformation deflection become larger. Therefore, this paper studies the automatic 

leveling strategy of the six-point support platform, and verifies the feasibility of the 

leveling strategy by modeling and simulating the system. 

 

2. Determination of the leveling strategy 

The key to leveling is how to make the six support points at the same level, and When 

using an electromechanical drive system, keep each support leg in the process of 

leveling The motion can effectively avoid backlash and improve the leveling accuracy 

of the system.Taking into account various factors, the highest point of the unbalanced 

leveling method was finally determined;The method is characterized in that it only 
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rises and does not fall, and can meet the requirements of the electromechanical drive 

system.The requirements of the one-way movement required, at the same time, also 

effectively avoid the platform because of its own weight Or excessive load, resulting 

in the phenomenon that can not be leveled. 

“One-way leveling” refers to leveling two directions in turn, first adjusting the x 

direction to the horizontal state, and then adjusting the y direction to the horizontal 

state. This method can transform complex platform motion into two independent 

leveling processes, which greatly reduces the coupling degree of the leveling system. 

Taking into account the driving mode, structure, number of legs and the advantages 

and disadvantages of various leveling strategies of the vehicle platform, it is finally 

determined that the leveling strategy of the system is the highest point one-way 

leveling method. 

 

3. Sim mechanics vehicle platform modeling and simulation 

The main function of Sim mechanics is to model the multi-body power mechanical 

system, and to correlate the mechanical model with the physical domain through its 

own sensors and driver modules. The sensor module mainly detects the joint 

parameters of the hinge and the entity. , thus outputting the signal of simulink. In this 

paper, the coordinate system of the system is set at the position of the 1 support leg, 

and other mechanisms indirectly describe the position of other rigid bodies by adopting 

the reference coordinate method.[4][5] 

 

3.1 Analysis of the mechanical system model of the vehicle platform 

The drive motor, telescopic legs and leg sleeves form the mechanical structure of the 

support legs, while the drive motors are not part of the physical structure in sim 

mechanics. The driving method used in the model built in this paper is speed driving, 

and the input signals are displacement, velocity and acceleration. Since sim mechanics 

stipulates that the rigid body and the rigid body must be connected by hinges and 

cannot be directly connected, a single-degree-of-freedom hinge Prismatic is required 

between the telescopic legs and the leg sleeves. Similarly, the leg sleeve cannot be 

directly connected to the platform plane. It is necessary to add a three-free spherical 

hinge link Spherical between the two rigid bodies. The link between the extended leg 

and the ground needs to be added in the plane. In-plane. 

 

3.2 Establishment of the support leg model 

According to the analysis of the system model in the previous section, the support 

legs are established.Sim mechanics Model, model of the supporting leg1 Shown. 
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Figure 1 sim mechanics model of the support leg 

 

3.3 Establishment of the platform model 

According to the analysis of the physical model of the platform in the previous section, 

the sim mechanics model of the platform can be established. The model of the 

platform is shown in Figure 2. 

     

Figure 2 Sim mechanics model of the platform 

 

4. Overall modeling and simulation of automatic leveling system 

4.1 Establishment and simulation of the transmission system model 

The transmission system of the vehicle stable platform mainly refers to the screw lift 

part, mainly It is composed of a reducer composed of a worm gear and a common 

lead screw.Does not consider the elastic deformation between the ordinary lead screw 

and the ordinary nut and other non-Linear factor, then simplify the model of the 

transfer system, according to the various transmission systems.The relationship 

between the structures can get the relationship between the variables, assuming ω is 

The angular velocity of the stepper motor, regardless of the damping force of the 

stepper motor B According to electricity The principle of machine torque balance can 

be derived.Simulation model of the platform transmission system established 

according to the mathematical model, imitation True picture 3 Shown. 
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Figure 3. The Simulink model of the drive system 

 

4.2 Establishment and simulation of control strategy model 

According to the "highest point immovable one-way leveling" method and the above 

theoretical derivation, calculation and analysis, the model of the system leveling 

control strategy can be established. The Simulink simulation diagram is shown in Fig. 

5. 

         

Figure 5 Simulink model of the leveling control strategy 

 

Figure 6 Simulink model of the control system 
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Based on the platform established above Sim mechanics Sub model, transmission 

system Model, dual axis tilt sensor sub model and the system control strategy sub 

model,Ability to establish an overall simulation model of the leveling system,Simulink 

Simulation diagram 6 Shown. 

          

5. Simulation results 

Suppose the platform does not have a virtual leg now, set the initial angle of the 

platform to Different conditions, the simulation of the automatic leveling system. 

When the drilling robot platform arrives at the position to be drilled, the laser ranging 

sensor measures the distance between the end of the rod and extending from the 

electric cylinder to the ground and controls the extending rods of each electric cylinder 

to contact the ground, and according to the laser ranging sensor and the six The axis 

combination sensor's detection data is leveled.In order to avoid the phenomenon of 

"virtual legs" that is extremely easy to occur in four-point leveling, that is, three electric 

cylinders have extended the pole to the ground, but the extended pole of the last 

electric cylinder has not touched the ground, and the landing detection switch 6 shown 

in FIG. 3 is used.[6-7] Detect the landing status of all four electric cylinders' extending 

rods, and control the electric cylinder to reliably ground according to the test 

results.the expansion amount of telescopic electric cylinder is determined by the 

established spatial coordinate system and the robot drilling platform structure. 

The system selects the leveling strategy of the highest point fixed one-way leveling 

method, by imitation The true result graph can be seen,X The inclination of the shaft 

changes first,X Axis leveling In the process, Y The inclination of the shaft does not 

change when X The inclination of the direction is adjusted to0When you start,Y Level 

the direction. In the right Y When the axis is leveled,X The inclination of the shaft has 

changed slightly, at this time Y The inclination of the shaft is almost constant, etc.X 

After the axis reaches the horizontal state again,Y The shaft begins to level again. This 

phenomenon The reason may be due to the coupling phenomenon in the process of 

system leveling,It may be caused by the overshoot of the support system, which leads 

to the situation.The leveling time of the system becomes longer. From above4Can also 

be seen in the figure, the platform The larger the dip, the longer the time required for 

leveling, but the relationship between angle and time Not proportional. 

 

6. Conclusion  

This paper first determines the leveling method and theoretical analysis and 

calculation, and establishes the The system "highest point does not move one-way 

leveling" method of this control strategy Simulink Imitation True model. Each 

Simulink1 Based on the sub model, the leveling system was established.Integral 
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Simulink1Simulation model, the entire leveling system was simulated, from The 

feasibility of the leveling method in this paper is theoretically determined. 
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