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ABSTRACT: The aim of this paper is to position the fingers of a Lobot uHand STM 32 

type structure using the Hand Control software interface V1.0 [3]. A simulation can also be 

performed using the MAPLE programming environment to simulate the movement of a 

finger of the robotic structure (this can be applied to all fingers) as a comparison with their 

movement by using the Hand Control software interface. 
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1. INTRODUCTION 
 

Robotic (mechatronic) structures 

are generally composed of rigid elements 

and movable or coupling elements. Rigid 

elements are those that do not allow 

deformation [1]. 

Theories that deal with the study 

of the relative motion between the 

elements of a mechatronic structure (or 

machines) can be grouped into two parts: 

kinematics and dynamics [1]. A 

mechatronic structure may contain one or 

more mechanisms consisting of a 

combination of rigid bodies and 

kinematic couplings, which transmit 

movement and energy between them [1]. 

Regardless of the form of the 

structure involved in the acquisition 

process and the assimilation of new 

skills, the complexity of the transmission 

highlights the involvement in this process 

and other forms of analysis, determining 

multiple intelligences and especially 

those that predominate, can definitely 

lead to the maximization of individual 

aptitudes and to practicing activities more 

enjoyably which will ultimately lead to 

better results [2].  

For the study of the positioning of the 

robotic hand, the Lobot uHand STM 32 

robotic structure presented in figure 1 

will be used which will be controlled via 

the Hand Control V1.0 software 

interface. 

  
Figure 1. Lobot uHand STM 32  robotic 

structure [3] 

 

The structure comprises 5 

mechanisms of gear movement, one for 

each finger, these being driven by a servo 

motor fixed inside the robotic structure. 
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The positioning of the fingers 

implies the use of the software interface 

by assigning values between certain 

minimum and maximum values 

corresponding to the maximum and 

minimum positions of the finger 

movement (open or closed). These values 

can be entered in the graphical control 

interface of the structure and by running 

the program the positions corresponding 

to the attached values can be obtained. 

  

2. THE ARCHITECTURE OF 

THE LOBOT uHAND STM 32 

ROBOTIC STRUCTURE 

An electronic board with 6 servo output 

ports to which they are connected is used 

to control the actuators. Their control 

(figure 2) can be obtained with the help 

of the PC using the Hand Control 

software interface V1.0 or with a wireless 

tablet or joystik that can communicate 

with the electronic board via a bluetooth 

attached to it. The actuator of each finger 

has a maximum value and a minimum 

value in the software interface for 

moving it to the (maximum) open or 

(minimum) position. For values assigned 

outside the range, the software does not 

allow actuators to operate (finger 

movement). 

 
 

Figure 2. Control of the robotic structure  

Lobot uHand STM 32 [3] 

 

2.1. Description of the electronic board 

 

The electronic board contains the 

following elements: 

1-negative pin servomotor; 

2-positive pin servomotor;  

3-pin s-signal servomotor; 

4-Vcc+; 

5-Vcc-; 

6-DC Power Jack; 

7-Controller switch; 

8-Buzzer with low voltage alarm; 

9-Offline run button; 

10-Led 1: Power indicator; 

11-Low voltage alarm switch; 

12-Wireless Handle Interface; 

13-4-6
th

 Servo Connection Port with 

over-current protection; 

14-USB connector; 

15-1-3
th

 Servo Connection Port with 

over-current protection; 

 

 

 

 
 

Figure 3. Electronic board for servomotor 

control [3] 

 

3. DESCRIPTION OF THE 

GRAPHICAL INTERFACE 

FOR CONTROLLING THE 

LOBOT uHAND STM 32 

ROBOTIC STRUCTURE 

Figure 4 shows the graphical control 

interface of the robotic structure. On the 

left side are the values in the range 

corresponding to each individual finger. 

 

0
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On the right side of the interface on 

columns ID: 1 ... ID5 enter the values for 

each finger as follows: ID1 = [1100-

1700], ID2 = [1000-1600], ID3 = [1200-

1800], ID4 = [1200 -1800], ID5 = [1100-

1700]. The Time column (ms) sets the 

time interval in which the final position 

of the fingers is achieved, starting from 

an initial state. By pressing the Run 

Online button, the program is run to 

obtain the programmed final state. 

 
 

Figure 4. Computer control interface for controlling the Lobot uHand STM 32 robotic 

structure[3] 

 

3.1 Description mathematic model for 

position  of the Lobot uHand STM 32 

robotic structure  
 

In order to be able to make the 

comparison (described above), a 

modulation of the motion of a finger of a 

finger using the MAPLE development 

environment is used because it can 

graphically simulate the motion of the 

kinematic chain elements by finding the 

coordinates of points (as solutions of the 

systems of equations described above) of 

these elements. 

The graphical simulation involves 

the realization of a program in the 

MAPLE development environment, 

which contains: 

- the values of the actual parameters / 

dimensions (in millimeters) of the 

moving elements; 

- how many sequence of programs to find 

the solutions of each system of equations 

(using the CoordIntersect () procedure), 

solutions that represent the coordinates of 

the points that describe the movement of 

the elements; 

- how much a program sequence to 

simulate the movement of each element 

of the kinematic chain of the finger; 

- a code sequence to simulate the whole 

kinematic chain. 

Finding the solutions of any system 

of equations described above (using a 

program sequence in MAPLE) helps to 

determine the coordinates of points 

(points belonging to the elements of the 

kinematic chain) by means of which the 

movement of the elements is described. 

These points are particularly chosen so 

that their coordinates during movement 

are easily determined. 
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Because the kinematic chain has 

rotating couplings, its rigid elements 

(which make the connection between the 

rotating couples) will have circular 

motions. Thus, the choice of determining 

a point (located in the center of the 

rotating coupling) that is at the 

intersection of two circles was chosen. 

Writing the system of equations 

describing the two circles (relative to a 

certain reference system, to which the 

coordinates of the center of the first circle 

a1 and b1 are known, as well as the 

coordinates of the center of the second 

circle a2 and b2) according to figure 5 , it 

turns out: 

 

 

 

3.2 Simulation of the Lobot uHand 

STM 32 robotic structure position 

using Maple development environment 

and computer control interface 

 

In order to be able to make a comparison 

between the positioning of the fingers 

using the software interface and the one 

described by the mathematical model, the 

simulation of the motion of a finger using 

the MAPLE development medium is used 

for the movement of its kinematic chain 

elements. The graphical simulation 

obtained the positioning of the final 

element of the finger, as shown in Figure 

6. 

 

(xA - a1)
2
+ (yA - b1)

2 
= r1

2
 

  (xA - a2)
2
+ (yA - b2)

2 
= r2

2 
   

 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 5. Determining the intersection 

point of two circles 
 

 
 

Figure 6. The simulation in MAPLE of 

the closed position of a robotic hand 

finger 

 

By using the software interface we 

obtained the positioning of the fingers of 

the robotic structure with the 

corresponding values ID1 ... ID5 which 

can be found in the graphical interface 

corresponding to figure 8.  

  

O1(a1, b1) 

O2(a2, b2) 

A(xA, yA) 

 r1 

 r2 
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Figure 7. The closed position of the 

robotic hand 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 8. Graphical interface with values corresponding to the closed position of the 

robotic hand

 

4. CONCLUSION 
 

 

 

You can execute programs 

running in infinite loop, using the loop 

function; 

The robotic hand faithfully 

executes the positioning of the fingers 

according to the developed mathematical 

model; 

Controls can be given via wireless 

communication with the joystick. 

The robotic structure can be 

controlled using the joystick via wireless 

communication. 

Complex programs consisting of 

several sequences that mimic a human 

operator can be created in the software 

interface. 

The robotic hand can be 

controlled using phones, tablets, etc. that 

have android operating system and built-
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in bluetooth mode, but also with another 

robotic hand provided with the same 

connection systems. 

A comparison can be made 

between finger movement through the 

use of the software interface and by 

simulating movement using the MAPLE 

development environment. This 

comparison can be made by correlating 

the range of values of the finger 

displacement with the value of the 

displacement angle of the disc attached to 

the servomotor which moves the 

mechanism of the fingers' gear structure. 
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