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1. GENERALITY ABOUT THE EXISTING SOFTWARE PLATFORMS

❑Was analysed the following software:

RoboNaut [1], WorkspaceLt [2], RoboticSimulation [3], SimRobot [4], NI-Robotics [5], Open

Dynamics Engine [6], Bullet Physics [7], NVidia PhysX [8], DART [9], RoKiSim [10],

RoboAnalyser [11] and ROS- Gazebo [12].

❑After were analyzed these software platforms and some other papers from the same topics

[13-29] we can do the following remarks:

(i) programs provide animation of various robotic applications without considering the cases

what the variation of the forces and moment to be minimum;

(ii) researchers did not take into account the influence of the position of each joint of the robot

on the dynamic behavior, respectively element-joint, or joint-element, Newton action-reaction

forces;



(iii) researchers did not consider the influence of body size on inertia tensors and

implicitly on dynamic behavior;

(iv) the velocity and acceleration analysis did not highlight both the angular and the

linear velocities and accelerations for each joint of the robot as well as the way in which

the parameters of the trapezoidal speed characteristics influence the speed variation;

(v) the influence of the movement mode respectively the simultaneous, successive or

simultaneous- successive movement for various joints on the dynamic behavior was not

taken into account;

(vi) the existing software platform did not include the study of the influence of the up or

down movement, as well as of the robot movement with and without the manipulated

object;

(vii) the influence of the bodies dimensions of the robots, as well as their material on the

variation of the kinetic moment and implicitly on the dynamic behavior.



Compared with the analyzed software, the new proper platform Robo-PVAFM introduce:

❑Used the highlights way in which show the structure of the robot with all Cartesian systems

in each of the robot’s joints;

❑Used the bodies-joints and joints- bodies matrices to simplify the equilibrium of the action

and reaction forces;

❑Used the clusters, which define the type of movement, in various control options such as

successive, simultaneous or their combinations, with the possibility of inserting break times

in the programs;

❑Used the calculus of the inertial tensors by define the dimensions, the material and the

filling factor of each body;

By using the new proper Robo-PVAFM software platform will be relatively easy to

determine the parameters of the speed characteristics to obtain the minimal variations of the

forces and moments in the joints and also the optimal position of the joints.



2828

NEW MATHEMATICAL MODEL OF THE TORSOR NEW MATHEMATICAL MODEL OF THE TORSOR 

ROBOT WITH MAGNETORHEOLOGICAL DAMPERROBOT WITH MAGNETORHEOLOGICAL DAMPER

( )   ( )
( )  ( )

( )

 ( ) ( )   ( )   ( ) ,
)())((

0

0

0

))((

0

0

2

0,0,,0,0,,

1,0,11,

2

0,0,

,0

,0

0

0
































+














−+









+

+














+

+














−













 +








=














−−−

i

g

i

i

i

iiui

u

i

ui

Rikikiu

u

i

ii

i

i

i

ii

i

g

i

i

i

i
gi

u

i

u
ui

u

i

u

i

Ri

i

Ri

u

u

ii

i

ii

raDm
v

v
signdiagifFDbGz

z

ra
Jsignm

v

v
signdiag

MD

ifFD

z

z

M

F















The magnetorheological damper force

2. PROPER MATRIX MATHEMATICAL MODEL IN POZITIONS, VELOCITIES, 

ACCELERATIONS, FORCES AND MOMENTS ANALYSE 

that was transposed in the Labview proper software platform 

* ROBO-PVAFM*
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𝐺 =

−1 +1
0 −1

0 0
+1 0

0 0
0 0

−1 −1
0 +1

𝑍 =

+1 +1
0 +1

+1 +1
+1 +1

0 0
0 0

−1 +1
0 −1

Matrices of incidence bodies- joints [G] and 

joints- bodies [Z]



• 𝑍𝑢 =

1 0 0

0 1 0

0 0 1

1 0 0

0 1 0

0 0 1
0 0 0

0 0 0

0 0 0

1 0 0

0 1 0

0 0 1

1 0 0

0 1 0

0 0 1

1 0 0

0 1 0

0 0 1
1 0 0

0 1 0

0 0 1

1 0 0

0 1 0

0 0 1
0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0
0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

1 0 0

0 1 0

0 0 1

1 0 0

0 1 0

0 0 1
0 0 0

0 0 0

0 0 0

−1 0 0

0 −1 0

0 0 −1

𝐵 =

−𝑏1,1 𝑏1,2
0 −𝑏2,2

0 0
𝑏2,3 0

0 0
0 0

−𝑏3,3 −𝑏3,4
0 −𝑏4,4

𝑏𝑖,𝑘 = 𝑟𝑘 − 𝑟𝑔𝑖

൧ሾ 𝐵
^

=

0 𝑏1,1𝑧 −𝑏1,1𝑦
−𝑏1,1𝑧 0 𝑏1,1𝑥
𝑏1,1𝑦 −𝑏1,1𝑥 0

0 −𝑏1,2𝑧 𝑏1,2𝑦
𝑏1,2𝑧 0 −𝑏1,2𝑥
−𝑏1,2𝑦 𝑏1,2𝑥 0

… …

…

… …

Matrix [Zu]- incidence matrix Z joints-

bodies for the space

Modified force- arm matrix [B^ ] 
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3. DESCRIPTION OF THE PROPER PLATFORM ROBO-PVAFM

The software platform contents the following components: 

➢the tab control of different type of robots that could be studied; 

➢the input data module for each type of robots; 

➢the module of the results that consist in the 2D and 3D characteristics for positions, velocities, 

accelerations, forces and moments including the space forces and moments position and angle 

with the base plan;







 

 

 

 

 

 

 

 

 

 



❑The input data module, for each type of robot,  contents the following: 

➢a cluster with data on the parallelepiped dimensions of each robot body, a filling coefficient 

and the respective body material, for the most accurate determination of the mass and the 

calculation of the inertia tensors and the variation of the kinetic moments; 

➢a cluster with data on the axes of motion, the direction of motion and the angle of the home 

position of each body, data necessary for the generation of dual linear and angular velocity 

vectors, the generation of transfer matrices, 3x3 type, from one Cartesian system to another, 

necessary for position analysis and 6x6 type matrices required for velocity and acceleration 

analysis; 

➢cluster with trapezoidal characteristics data for each robot module comprising the time from the 

origin, the acceleration time with respect to the maximum value of the Jerk, the cycle time, the 

time after which the deceleration of the movement starts as well as the linear or angular value of 

the movement, parameters necessary for the calculation and observance of the maximum 

allowed velocity for each module and of the calculations all other parameters in the kinematic 

and dynamic analysis; 



➢data regarding the column matrices for the generation of incidence matrix bodies-joints G and 

joints-bodies Z, matrices necessary for determining the forces in the joints; 

➢the graph associated with each structure, necessary to define the previous column matrices; 

➢the scheme of the robot with the coordinate axis systems for each joint, with the representation 

of the movement of the current Cartesian system compared to the previous one (5th class 

mechanisms, ensuring a single degree of mobility); 

➢button for selecting the existence of the object to be handled.



• (i) this platform cover the possibility to analyse the variation of positions (P), velocities (V), 

accelerations (A), forces (F) and moments (M) in different conditions movements: 

successive, simultaneously or combination of them; 

• (ii) the platform, by using the matrices of the incidence body-joints G and matrix of the 

incidence joints- bodies Z, cover the analyse of the joints position to the dynamic behaviour;

• (iii) influence of presence or absence of the manipulated object in end- effecter; 

• (iv) the influence of the change of the body’s material and dimensions to the dynamic 

behaviour was analysed; 

• (v) by using the cluster for each trapezoidal characteristics with the velocities parameters is 

possible to analysis haw influence each of them the dynamic behaviour; 

Advantages to use this platform 



• (vi) the platform offers the possibility to see haw will be influenced each dynamic parameters by 

the constructive and functional parameters; 

• (vii) the platform could be used to perform the inertia tensor of each robot’s module;

• (viii) the platform cover the assisted analyse of the following robots types: Arm, Scale, 

Cartesian, Portal and Gun. 

In the future, this platform will be designed for the analyse of inverse kinematics 

(IK), direct dynamics (DD), multi robots application and for the animation of them. 











SOME OF THE RESULTS OF THE ASSISTED ANALYSE

characteristics of the moments in joint 3 and 4, and variation of the kinetic moment in the 

simultaneously movements



characteristics of the moments in joint 3 and 4, and variation of the kinetic moment in the

successive movements.



Was changed the pozition of the joints 2,3,and4 in the matrices G and Z



Was changed in initial pozition of the joints 2,3,and4



characteristics of the moments in joint 3 and 4, and variation of the kinetic moment in the 

successive after acceleration time 0.1s and simultaneously movements.



characteristics of the moments in joint 3 and 4, and variation of the kinetic moment in the

successive and simultaneously movements in the deceleration time 1.9-2s.



characteristics of the moments in joint 3 and 4, and variation of the kinetic moment in the

successive movements and time delay of 1s.
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4. APPLY PLATFORM TO PERFORM THE DYNAMIC BEHAVIOR IN ROBOTICS

Optimisation algorithm with weight theory

 

Fig. 8 Block schema of the LabVIEW subVI-s for the dual matrix vector of the 

relative velocities 

 

Fig.9. Front panel and icon of the LabVIEW subVI-s to generate the dual 

velocity matrix vector 

 

Fig.10. Front panel and icon of the LabVIEW subVI-s to generate the 

trapezoidal characteristic of the relative velocity in all robot’s joints 

 

 The program contents the following: one module with tab 
control for four types of robots, fig.2; one module with input 
data by clusters for all trapezoidal characteristics of velocity in 
all robot’s joints, fig.3; the block schema of the principal 

program, fig.4; subVI-s for translation matrix between all 
Cartesian systems, fig.5; subVI-s to generate all transfer 
matrices, fig.6; subVI-s to generate the dual matrix vector of the 
relative angular and linear velocities, figs.7,8,9; subVI-s to 
generate the trapezoidal characteristics of velocity, fig.10. 

 The assisted analyze consist in to generate the position, 
velocities characteristics for different movements like 
simultaneously, successive or combination of them and to see 
what it is the best solution with minimum variation of the values 
of module, space angle and the velocities to obtain one good 
dynamic behavior.  

 The novelty of the paper consist in: for the first time is 
shown the kinematic matrix model and the soft of them; to show 
haw will be changed the velocity characteristics when will be 
changed some parameters of trapezoidal velocity characteristics, 
or dimensions of bodies by using the proper LabVIEW program; 
to choose the best solution concerning the minimum variation of 
the velocity, because the velocity influence directly the Coriolis 
forces and finally the moments in all robot’s joints, by applying 
the proper pounder theory and the optimization algorithm.  

IV. OPTIMIZATION ALGORITHM AND ANALYZE OF THE 

RESULTS 

 The multi objective function contents all condition to 
choose the best case of the movement between all studied cases, 
table I. The constraints consist in to use the values of relative 
velocities determined by impose the relative displacements in all 
joints, displacements before the maximal values of the 
construction of robot. 

TABLE I.  THE STUDIED CASES WITH DIFFERENT MOVEMENTS IN ALL 

ROBOT’S JOINTS 

NR. OF 

STUDIED 

CASE 

TYPE OF 

MOVEMENT 
TRAPEZOIDAL CHARACTERISTICS OF 

RELATIVE VELOCITIES IN ALL FOUR 

ROBOT’S JOINTS 

1 0-2-4-6 

 

2 0-0-0-0 

 

3 0-0.1-0.2-0.3 

 

4 0-3-6-9 

 



The used algorithm for optimization, contents the following steps:

(i)establish the constructive and functional parameters of the robot that needded to be studied;

(ii)determine some forces and moments characteristics by changed some of the constructive or functional

parameters, or type of movements;

(iii)construct the table with the maximal variation of all these forces and moments;

(iv)impose for each type of forces or moments one maximal pounder (if all forces and moments are the

same impact to the global dynamic behavior of the robot- the values of all pounders will be the same);

(v)calculate for each force and moments and cases, the pounder values by using the proportion between

the minimum value of each force variation and the current variation from minimum to maximum forces and

moments and multiply with the maximum pounder values (using also the Neutrosophic and Extenics

theory)[16,17];

(vi)calculate separately for up and down movements of the robot’s arm and determine the case what the

sum of these total pounders have maximal value.



where: ti is the time to origin of time [s]; tti- the cycle time [s]; tai- the acceleration time [s]; tdi- the time when begin

the deceleration [s]; li- the length of each body [m]; φi- angle position of each body [rad]; Mi,x,y,z- active moment in

each joints [Nm]; |𝑴𝒊|- module of the active moment in each joints, [Nm]; < 𝑴𝒊 - angle in a space of each active

moment vector, [rad].

This MOF function have 20 conditions to be simultaneously touch, but that will be possible by using Neutrosophic

theory [16,17], that mince all these conditions will be touch between T (true) and F (false)= pi(T)∪pj(F) where pi,j are

the weights for each criteria and for each cases, otherwise the MOF result will be null, because it is impossible that all

20 moments components for each of studied cases to be minimum in the same time.

where: pi is the maximal pounder for each; 𝑴𝒊,𝒙,𝒚,𝒛, ̧,𝒎𝒊𝒏- the minimum value of each of these moments

and angle’s moments; 𝑴𝒊,𝒙,𝒚,𝒛, ̧,𝒄𝒓𝒕- the current value of the moments for each of the studied cases.







Table 1 The maximal range of the moments variation in all robot’s joints 

 

 
 

Table 2 The assisted results after was applied the MOF (the relations 23 and 24) 

 
 

 

M 3 x M 3y M 3 z M 3 <M 3 M 4x M 4y M 4z M 4 <M 4

6,00 3,00 7,0 0 10,00 0,09 1,30 4,00 8,00 7,00 0,23

6,00 3,80 8,00 10,00 0,09 1,30 1,70 8,00 6,00 0,25

5,60 3,90 7,50 9,00 0,08 1,40 1,90 8,00 7,00 0,25

6,00 3,00 7,80 9,50 0,13 0,50 3,50 7,80 6,00 0,25

6,00 3,00 8,00 9,80 0,10 1,70 2,80 9,00 6,00 0,25

6,00 3,30 7,80 9,60 0,08 1,30 3,00 8,30 4 ,00 0,26

5,00 3,00 8,00 9,80 0,08 2,00 2,00 8,00 6,00 0,25

6,00 3,80 7,80 9,00 0,12 2,30 2,80 8,00 6,00 0,30

5,80 3,80 8,00 9,80 0,08 1,80 2,80 8,50 6,00 0,25

5,0 0 3,00 7,80 9,00 0,08 1,10 1,70 8,00 7,00 0,24

5,50 3,40 8,00 9,60 0,08 1,20 1,60 8,00 6,00 0,2 0

5,0 0 3,50 7,50 9,00 0,12 2,40 2,50 8,00 7,00 0,2 0

7,00 2 ,40 10,00 10,50 0,18 2,50 4,50 10,00 7,00 0,25

6,80 2,50 7,80 11,50 0,17 2,50 4,30 10,00 7,00 0,35

5,0 0 2 ,40 7,0 0 9,00 0,08 0,50 1,60 7,80 4 ,00 0,2 0

case M 1x M 1y M 1z M 1 <M 1 M 2x M 2y M 2z M 2 <M 2

0 -3-6-9 50,0000 77,77778 69,44444 22,5 66,66667 100 20,45455 66,66667 75 29,78723

0 -0-0-0 62,5000 87,5 83 ,33333 100 7 2,7272 7 90 3 0 80 75 70

0 -0 .1-0 .2-0 .3 65,7895 100 89,28571 30 80 90 30 80 100 70

0 -2 .9-5 .8-8 .7 100,0000 100 69,44444 25,71429 57,14286 90 34,61538 70,58824 75 50

0 -3-3-0 71,4286 87,5 62,5 27,27273 57,14286 90 30 60 75 50

0 -0-3-3 62,5000 83,33333 100 30 80 90 25 92,30769 85,71429 70

3 -3-0-0 100,0000 77,77778 69,44444 30 66,66667 90 30 75 48 56

0 -3-0-3 71,4286 92,10526 89,28571 32,14286 100 90 30 100 48 87,5

0 -2 .9-2 .9-0 62,5000 87,5 62,5 26,47059 80 100 32,14286 60 85,71429 56

2 .9-0-0-2 .9 65,7895 92,10526 69,44444 25,71429 66,66667 90 28,125 70,58824 75 60,86957

2 .9-0-2 .9-0 62,5000 92,10526 83,33333 20 66,66667 90 23,68421 75 50 60,86957

0 -2 .9-0-2 .9 100,0000 92,10526 100 45 80 90 37,5 96 48 70

0 -2 .9-0-2 .9  q'=1-2-3 -3 62,5000 50 100 39,13043 100 78,94737 100 96 40 93,33333

0 -0-0-0  q'=1-2-3-3 62,5000 51,47059 100 39,13043 100 81,81818 90 100 46,15385 100

M 3x M 3y M 3 z M 3 <M 3 M 4 x M 4 y M 4z M 4 <M 4

83,33333 80 100 90 88,88889 38,46154 40 97,5 57,14286 86,95652 1340,5805

8 3 ,3 3 3 3 3 6 3 ,1 5 7 8 9 8 7 ,5 9 0 8 8 ,8 8 88 9 3 8 ,4 6 15 4 9 4 ,1 1 76 5 9 7 ,5 66 ,6 66 6 7 8 0 1 5 4 0 ,6 8 6 6

89,28571 61,53846 93,333333 100 100 35,71429 84,21053 97,5 57,14286 80 1533,8004

83,33333 80 89,74359 94,736842 61,53846 100 45,71429 100 66,66667 80 1474,2384

83,33333 80 87,5 91,836735 80 29,41176 57,14286 86,666667 66,66667 80 1353,4022

83,33333 72,72727 89,74359 93,75 100 38,46154 53,33333 93,975904 100 76,92308 1521,1034

100 80 87,5 91,836735 100 25 80 97,5 66,66667 80 1451,3923

83,33333 63,15789 89,74359 100 66,66667 21,73913 57,14286 97,5 66,66667 66,66667 1453,0792

86,2069 63,15789 87,5 91,836735 100 27,77778 57,14286 91,764706 66,66667 80 1404,8813

100 80 89,74359 100 100 45,45455 94,11765 97,5 57,14286 83,33333 1491,5949

90,90909 70,58824 87,5 93,75 100 41,66667 100 97,5 66,66667 100 1472,7397

100 68,57143 93,333333 100 66,66667 20,83333 64 97,5 57,14286 100 1526,6529

71,42857 100 70 85,714286 44,44444 20 35,55556 78 57,14286 80 1402,1969

73,52941 96 89,74359 78,26087 47,05882 20 37,2093 78 57,14286 57,14286 1405,1608

case M 1x M 1y M 1z M 1 <M 1 M 2 x M 2y M 2z M 2 <M 2

0-3-6-9 5,00 4,50 1,80 4,00 0,06 4,50 2,20 1,80 0,80 0,47

0-0-0-0 4,00 4,00 1,50 0,90 0,06 5,00 1,50 1,50 0,80 0,20

0-0.1-0 .2-0 .3 3,80 3,50 1,40 3,00 0,05 5,00 1,50 1,50 0,60 0,20

0-2.9-5 .8-8 .7 2 ,50 3,50 1,80 3,50 0,07 5,00 1,30 1,70 0,80 0,28

0-3-3-0 3,50 4,00 2,00 3,30 0,07 5,00 1,50 2,00 0,80 0,28

0-0-3-3 4,00 4,20 1,25 3,00 0,05 5,00 1,80 1,30 0,70 0,20

3-3-0-0 2,50 4,50 1,80 3,00 0,06 5,00 1,50 1,60 1,25 0,25

0-3-0-3 3,50 3,80 1,40 2,80 0,04 5,00 1,50 1,20 1,25 0,16

0-2.9-2 .9-0 4,00 4,00 2,00 3,40 0,05 4,50 1,40 2,00 0,70 0,25

2.9-0-0-2 .9 3,80 3,80 1,80 3,50 0,06 5,00 1,60 1,70 0,80 0,23

2.9-0-2 .9-0 4,00 3,80 1,50 4,50 0,06 5,00 1,90 1,60 1,20 0,23

0-2.9-0-2 .9 2 ,50 3,80 1,25 2,00 0,05 5,00 1,20 1,25 1,25 0,20

0-2.9-0-2 .9  q'=1-2 -3-3 4,00 7,00 1,25 2,30 0,04 5,70 0,45 1,25 1,50 0,15

0-0-0-0  q'=1-2-3-3 4,00 6,80 1,25 2,30 0,04 5,50 0,50 1,20 1,30 0,14

m inim um range 2,50 3,50 1 ,25 0.9 0.04 4,50 0,45 1 ,20 0 ,60 0,14



Table 1 The maximal range of the moments variation in all robot’s joints 

 

 
 

Table 2 The assisted results after was applied the MOF (the relations 23 and 24) 

 
 

 

M 3 x M 3y M 3z M 3 <M 3 M 4x M 4y M 4 z M 4 <M 4

6,00 3,00 7,00 10,00 0,09 1,30 4,00 8,00 7,00 0,23

6,00 3,80 8,00 10,00 0,09 1,30 1,70 8,00 6,00 0,25

5,60 3,90 7,50 9 ,00 0 ,0 8 1,40 1,90 8,00 7,00 0,25

6,00 3,00 7,80 9,50 0,13 0 ,5 0 3,50 7,80 6,00 0,25

6,00 3,00 8,00 9,80 0,10 1,70 2,80 9,00 6,00 0,25

6,00 3,30 7,80 9,60 0 ,0 8 1,30 3,00 8,30 4 ,0 0 0,26

5,00 3,00 8,00 9,80 0 ,0 8 2,00 2,00 8,00 6,00 0,25

6,00 3,80 7,80 9 ,00 0,12 2,30 2,80 8,00 6,00 0,30

5,80 3,80 8,00 9,80 0 ,0 8 1,80 2,80 8,50 6,00 0,25

5,00 3,00 7,80 9 ,00 0 ,0 8 1,10 1,70 8,00 7,00 0,24

5,50 3,40 8,00 9,60 0 ,0 8 1,20 1,60 8,00 6,00 0 ,2 0

5,00 3,50 7,50 9 ,00 0,12 2,40 2,50 8,00 7,00 0 ,2 0

7,00 2,40 10,00 10,50 0,18 2,50 4,50 10,00 7,00 0,25

6,80 2,50 7,80 11,50 0,17 2,50 4,30 10,00 7,00 0,35

5,00 2,40 7,00 9 ,00 0 ,0 8 0 ,5 0 1,60 7,80 4 ,0 0 0 ,2 0

case M 1x M 1y M 1z M 1 <M 1 M 2x M 2y M 2z M 2 <M 2

0-3-6-9 50,0000 77,77778 69,44444 22,5 66,66667 100 20,45455 66,66667 75 29,78723

0-0-0-0 62 ,5000 87,5 8 3,333 33 100 72,72 727 90 30 80 75 70

0-0 .1-0 .2-0 .3 65,7895 100 89,28571 30 80 90 30 80 100 70

0-2 .9-5 .8-8 .7 100,0000 100 69,44444 25,71429 57,14286 90 34,61538 70,58824 75 50

0-3-3-0 71,4286 87,5 62,5 27,27273 57,14286 90 30 60 75 50

0-0-3-3 62,5000 83,33333 100 30 80 90 25 92,30769 85,71429 70

3-3-0-0 100,0000 77,77778 69,44444 30 66,66667 90 30 75 48 56

0-3-0-3 71,4286 92,10526 89,28571 32,14286 100 90 30 100 48 87,5

0-2 .9-2 .9-0 62,5000 87,5 62,5 26,47059 80 100 32,14286 60 85,71429 56

2.9-0-0 -2.9 65,7895 92,10526 69,44444 25,71429 66,66667 90 28,125 70,58824 75 60,86957

2.9-0-2 .9-0 62,5000 92,10526 83,33333 20 66,66667 90 23,68421 75 50 60,86957

0-2 .9-0 -2.9 100,0000 92,10526 100 45 80 90 37,5 96 48 70

0-2 .9-0 -2.9  q'=1-2-3-3 62,5000 50 100 39,13043 100 78,94737 100 96 40 93,33333

0-0-0-0  q'=1-2-3-3 62,5000 51,47059 100 39,13043 100 81,81818 90 100 46,15385 100

M 3 x M 3 y M 3 z M 3 <M 3 M 4 x M 4 y M 4 z M 4 <M 4

83,33333 80 100 90 88,88889 38,46154 40 97,5 57,14286 86,95652 1340,5805

8 3 ,3 3 3 3 3 6 3 ,1 5 7 8 9 8 7 ,5 9 0 8 8 ,8 8 8 89 3 8 ,4 6 1 5 4 9 4 ,1 1 7 65 9 7 ,5 6 6 ,6 6 66 7 8 0 1 5 4 0 ,6 8 6 6

89,28571 61,53846 93,333333 100 100 35,71429 84,21053 97,5 57,14286 80 1533,8004

83,33333 80 89,74359 94,736842 61,53846 100 45,71429 100 66,66667 80 1474,2384

83,33333 80 87,5 91,836735 80 29,41176 57,14286 86,666667 66,66667 80 1353,4022

83,33333 72,72727 89,74359 93,75 100 38,46154 53,33333 93,975904 100 76,92308 1521,1034

100 80 87,5 91,836735 100 25 80 97,5 66,66667 80 1451,3923

83,33333 63,15789 89,74359 100 66,66667 21,73913 57,14286 97,5 66,66667 66,66667 1453,0792

86,2069 63,15789 87,5 91,836735 100 27,77778 57,14286 91,764706 66,66667 80 1404,8813

100 80 89,74359 100 100 45,45455 94,11765 97,5 57,14286 83,33333 1491,5949

90,90909 70,58824 87,5 93,75 100 41,66667 100 97,5 66,66667 100 1472,7397

100 68,57143 93,333333 100 66,66667 20,83333 64 97,5 57,14286 100 1526,6529

71,42857 100 70 85,714286 44,44444 20 35,55556 78 57,14286 80 1402,1969

73,52941 96 89,74359 78,26087 47,05882 20 37,2093 78 57,14286 57,14286 1405,1608

case M 1x M 1y M 1z M 1 <M 1 M 2x M 2y M 2z M 2 <M 2

0-3-6 -9 5,00 4,50 1,80 4,00 0,06 4,50 2,20 1,80 0,80 0,47

0-0-0 -0 4,00 4,00 1,50 0,90 0,06 5,00 1,50 1,50 0,80 0,20

0-0 .1 -0 .2-0 .3 3,80 3,50 1,40 3,00 0,05 5,00 1,50 1,50 0,60 0,20

0-2 .9 -5 .8-8 .7 2,50 3,50 1,80 3,50 0,07 5,00 1,30 1,70 0,80 0,28

0-3-3 -0 3,50 4,00 2,00 3,30 0,07 5,00 1,50 2,00 0,80 0,28

0-0-3 -3 4,00 4,20 1,25 3,00 0,05 5,00 1,80 1,30 0,70 0,20

3-3-0 -0 2,50 4,50 1,80 3,00 0,06 5,00 1,50 1,60 1,25 0,25

0-3-0 -3 3,50 3,80 1,40 2,80 0 ,04 5,00 1,50 1,20 1,25 0,16

0-2 .9 -2 .9-0 4,00 4,00 2,00 3,40 0,05 4,50 1,40 2,00 0,70 0,25

2.9-0 -0-2 .9 3,80 3,80 1,80 3,50 0,06 5,00 1,60 1,70 0,80 0,23

2.9-0 -2.9-0 4,00 3,80 1,50 4,50 0,06 5,00 1,90 1,60 1,20 0,23

0-2 .9 -0-2 .9 2,50 3,80 1,25 2,00 0,05 5,00 1,20 1,25 1,25 0,20

0-2 .9 -0-2 .9  q'=1-2-3-3 4,00 7,00 1,25 2,30 0 ,04 5,70 0,4 5 1,25 1,50 0,15

0-0-0 -0  q'=1-2-3-3 4,00 6,80 1,25 2,30 0 ,04 5,50 0,50 1,20 1,30 0,14

m inim um  range 2,50 3,50 1,25 0.9 0 .04 4,50 0,4 5 1,20 0,60 0,14



Table 1 The maximal range of the moments variation in all robot’s joints 

 

 
 

Table 2 The assisted results after was applied the MOF (the relations 23 and 24) 

 
 

 

M 3x M 3 y M 3 z M 3 <M 3 M 4x M 4y M 4z M 4 <M 4

6,00 3,00 7,00 10,00 0,09 1,30 4,00 8,00 7,00 0,23

6,00 3,80 8,00 10,00 0,09 1,30 1,70 8,00 6,00 0,25

5,60 3,90 7,50 9 ,0 0 0,08 1,40 1,90 8,00 7,00 0,25

6,00 3,00 7,80 9,50 0,13 0 ,50 3,50 7,8 0 6,00 0,25

6,00 3,00 8,00 9,80 0,10 1,70 2,80 9,00 6,00 0,25

6,00 3,30 7,80 9,60 0,08 1,30 3,00 8,30 4,00 0,26

5,00 3,00 8,00 9,80 0,08 2,00 2,00 8,00 6,00 0,25

6,00 3,80 7,80 9 ,0 0 0,12 2,30 2,80 8,00 6,00 0,30

5,80 3,80 8,00 9,80 0,08 1,80 2,80 8,50 6,00 0,25

5,00 3,00 7,80 9 ,0 0 0,08 1,10 1,70 8,00 7,00 0,24

5,50 3,40 8,00 9,60 0,08 1,20 1 ,6 0 8,00 6,00 0 ,20

5,00 3,50 7,50 9 ,0 0 0,12 2,40 2,50 8,00 7,00 0 ,20

7,00 2,4 0 10,00 10,50 0,18 2,50 4,50 10,00 7,00 0,25

6,80 2,50 7,80 11,50 0,17 2,50 4,30 10,00 7,00 0,35

5,00 2,4 0 7,00 9 ,0 0 0,08 0 ,50 1 ,6 0 7,8 0 4,00 0 ,20

case M 1x M 1y M 1z M 1 <M 1 M 2x M 2y M 2z M 2 <M 2

0-3-6 -9 50,0000 77,77778 69,44444 22,5 66,66667 100 20,45455 66,66667 75 29,78723

0-0-0 -0 62,5000 87,5 83 ,33333 100 72,72727 9 0 30 80 75 70

0-0 .1 -0 .2-0 .3 65,7895 100 89,28571 30 80 90 30 80 100 70

0-2 .9 -5 .8-8 .7 100,0000 100 69,44444 25,71429 57,14286 90 34,61538 70,58824 75 50

0-3-3 -0 71,4286 87,5 62,5 27,27273 57,14286 90 30 60 75 50

0-0-3 -3 62,5000 83,33333 100 30 80 90 25 92,30769 85,71429 70

3-3-0 -0 100,0000 77,77778 69,44444 30 66,66667 90 30 75 48 56

0-3-0 -3 71,4286 92,10526 89,28571 32,14286 100 90 30 100 48 87,5

0-2 .9 -2 .9-0 62,5000 87,5 62,5 26,47059 80 100 32,14286 60 85,71429 56

2.9-0 -0-2 .9 65,7895 92,10526 69,44444 25,71429 66,66667 90 28,125 70,58824 75 60,86957

2.9-0 -2 .9-0 62,5000 92,10526 83,33333 20 66,66667 90 23,68421 75 50 60,86957

0-2 .9 -0-2 .9 100,0000 92,10526 100 45 80 90 37,5 96 48 70

0-2 .9 -0-2 .9  q'=1-2-3-3 62,5000 50 100 39,13043 100 78,94737 100 96 40 93,33333

0-0-0 -0  q'=1-2-3-3 62,5000 51,47059 100 39,13043 100 81,81818 90 100 46,15385 100

M 3 x M 3 y M 3 z M 3 <M 3 M 4 x M 4 y M 4 z M 4 <M 4

83,33333 80 100 90 88,88889 38,46154 40 97,5 57,14286 86,95652 1340,5805

8 3 ,3 3 3 33 6 3 ,1 5 7 89 8 7 ,5 9 0 88 ,8 88 8 9 38 ,4 61 5 4 94 ,1 17 6 5 9 7,5 6 6 ,6 6 6 6 7 8 0 1 5 4 0,6 8 66

89,28571 61,53846 93,333333 100 100 35,71429 84,21053 97,5 57,14286 80 1533,8004

83,33333 80 89,74359 94,736842 61,53846 100 45,71429 100 66,66667 80 1474,2384

83,33333 80 87,5 91,836735 80 29,41176 57,14286 86,666667 66,66667 80 1353,4022

83,33333 72,72727 89,74359 93,75 100 38,46154 53,33333 93,975904 100 76,92308 1521,1034

100 80 87,5 91,836735 100 25 80 97,5 66,66667 80 1451,3923

83,33333 63,15789 89,74359 100 66,66667 21,73913 57,14286 97,5 66,66667 66,66667 1453,0792

86,2069 63,15789 87,5 91,836735 100 27,77778 57,14286 91,764706 66,66667 80 1404,8813

100 80 89,74359 100 100 45,45455 94,11765 97,5 57,14286 83,33333 1491,5949

90,90909 70,58824 87,5 93,75 100 41,66667 100 97,5 66,66667 100 1472,7397

100 68,57143 93,333333 100 66,66667 20,83333 64 97,5 57,14286 100 1526,6529

71,42857 100 70 85,714286 44,44444 20 35,55556 78 57,14286 80 1402,1969

73,52941 96 89,74359 78,26087 47,05882 20 37,2093 78 57,14286 57,14286 1405,1608

case M 1x M 1y M 1z M 1 <M 1 M 2x M 2y M 2z M 2 <M 2

0-3 -6-9 5,00 4,50 1,80 4,00 0,06 4,50 2,20 1,80 0,80 0,47

0-0 -0-0 4,00 4,00 1,50 0,90 0,06 5,00 1,50 1,50 0,80 0,20

0-0 .1-0 .2-0 .3 3,80 3,50 1,40 3,00 0,05 5,00 1,50 1,50 0,6 0 0,20

0-2 .9-5 .8-8 .7 2 ,50 3,50 1,80 3,50 0,07 5,00 1,30 1,70 0,80 0,28

0-3 -3-0 3,50 4,00 2,00 3,30 0,07 5,00 1,50 2,00 0,80 0,28

0-0 -3-3 4,00 4,20 1,25 3,00 0,05 5,00 1,80 1,30 0,70 0,20

3-3 -0-0 2 ,50 4,50 1,80 3,00 0,06 5,00 1,50 1,60 1,25 0,25

0-3 -0-3 3,50 3,80 1,40 2,80 0,04 5,00 1,50 1,20 1,25 0,16

0-2 .9-2 .9-0 4,00 4,00 2,00 3,40 0,05 4,50 1,40 2,00 0,70 0,25

2.9 -0-0-2 .9 3,80 3,80 1,80 3,50 0,06 5,00 1,60 1,70 0,80 0,23

2.9 -0-2 .9-0 4,00 3,80 1,50 4,50 0,06 5,00 1,90 1,60 1,20 0,23

0-2 .9-0-2 .9 2 ,50 3,80 1,25 2,00 0,05 5,00 1,20 1,25 1,25 0,20

0-2 .9-0-2 .9  q'=1-2-3-3 4,00 7,00 1,25 2,30 0,04 5,70 0 ,45 1,25 1,50 0,15

0-0 -0-0  q'=1-2-3-3 4,00 6,80 1,25 2,30 0,04 5,50 0,50 1,20 1,30 0,1 4

minimum  range 2,50 3,50 1,25 0.9 0.04 4 ,50 0 ,45 1,20 0,6 0 0,1 4



Table 1 The maximal range of the moments variation in all robot’s joints 

 

 
 

Table 2 The assisted results after was applied the MOF (the relations 23 and 24) 

 
 

 

M 3 x M 3y M 3 z M 3 <M 3 M 4x M 4 y M 4 z M 4 <M 4

6,00 3,00 7 ,00 10,00 0,09 1,30 4,00 8,00 7,00 0,23

6,00 3,80 8,00 10,00 0,09 1,30 1,70 8,00 6,00 0,25

5,60 3,90 7,50 9,00 0 ,0 8 1,40 1,90 8,00 7,00 0,25

6,00 3,00 7,80 9,50 0,13 0,50 3,50 7,80 6,00 0,25

6,00 3,00 8,00 9,80 0,10 1,70 2,80 9,00 6,00 0,25

6,00 3,30 7,80 9,60 0,0 8 1,30 3,00 8,30 4,00 0,26

5,00 3,00 8,00 9,80 0,0 8 2,00 2,00 8,00 6,00 0,25

6,00 3,80 7,80 9,00 0,12 2,30 2,80 8,00 6,00 0,30

5,80 3,80 8,00 9,80 0,0 8 1,80 2,80 8,50 6,00 0,25

5 ,0 0 3,00 7,80 9,00 0 ,0 8 1,10 1,70 8,00 7,00 0,24

5,50 3,40 8,00 9,60 0,0 8 1,20 1,60 8,00 6,00 0 ,2 0

5 ,0 0 3,50 7,50 9,00 0,12 2,40 2,50 8,00 7,00 0 ,2 0

7,00 2,40 10,00 10,50 0,18 2,50 4,50 10,00 7,00 0,25

6,80 2,50 7,80 11,50 0,17 2,50 4,30 10,00 7,00 0,35

5 ,0 0 2,40 7 ,00 9,00 0 ,0 8 0,50 1,60 7,80 4,00 0 ,2 0

case M 1x M 1y M 1z M 1 <M 1 M 2x M 2y M 2z M 2 <M 2

0 -3-6-9 50,0000 77,77778 69,44444 22,5 66,66667 100 20,45455 66,66667 75 29,78723

0 -0-0-0 62,5000 87,5 83 ,33333 100 7 2,7272 7 90 3 0 80 75 70

0 -0.1-0 .2-0 .3 65,7895 100 89,28571 30 80 90 30 80 100 70

0 -2.9-5 .8-8 .7 100,0000 100 69,44444 25,71429 57,14286 90 34,61538 70,58824 75 50

0 -3-3-0 71,4286 87,5 62,5 27,27273 57,14286 90 30 60 75 50

0 -0-3-3 62,5000 83,33333 100 30 80 90 25 92,30769 85,71429 70

3 -3-0-0 100,0000 77,77778 69,44444 30 66,66667 90 30 75 48 56

0 -3-0-3 71,4286 92,10526 89,28571 32,14286 100 90 30 100 48 87,5

0 -2.9-2 .9-0 62,5000 87,5 62,5 26,47059 80 100 32,14286 60 85,71429 56

2 .9-0-0-2 .9 65,7895 92,10526 69,44444 25,71429 66,66667 90 28,125 70,58824 75 60,86957

2 .9-0-2 .9-0 62,5000 92,10526 83,33333 20 66,66667 90 23,68421 75 50 60,86957

0 -2.9-0-2 .9 100,0000 92,10526 100 45 80 90 37,5 96 48 70

0 -2.9-0-2 .9  q'=1-2-3 -3 62,5000 50 100 39,13043 100 78,94737 100 96 40 93,33333

0 -0-0-0  q'=1-2-3-3 62,5000 51,47059 100 39,13043 100 81,81818 90 100 46,15385 100

M 3x M 3y M 3 z M 3 <M 3 M 4 x M 4 y M 4z M 4 <M 4

83,33333 80 100 90 88,88889 38,46154 40 97,5 57,14286 86,95652 1340,5805

8 3 ,3 3 3 3 3 6 3 ,1 5 7 8 9 8 7 ,5 9 0 8 8 ,8 8 88 9 3 8 ,4 6 1 54 9 4 ,1 1 7 65 9 7 ,5 6 6,6 66 6 7 8 0 1 5 4 0 ,6 8 6 6

89,28571 61,53846 93,333333 100 100 35,71429 84,21053 97,5 57,14286 80 1533,8004

83,33333 80 89,74359 94,736842 61,53846 100 45,71429 100 66,66667 80 1474,2384

83,33333 80 87,5 91,836735 80 29,41176 57,14286 86,666667 66,66667 80 1353,4022

83,33333 72,72727 89,74359 93,75 100 38,46154 53,33333 93,975904 100 76,92308 1521,1034

100 80 87,5 91,836735 100 25 80 97,5 66,66667 80 1451,3923

83,33333 63,15789 89,74359 100 66,66667 21,73913 57,14286 97,5 66,66667 66,66667 1453,0792

86,2069 63,15789 87,5 91,836735 100 27,77778 57,14286 91,764706 66,66667 80 1404,8813

100 80 89,74359 100 100 45,45455 94,11765 97,5 57,14286 83,33333 1491,5949

90,90909 70,58824 87,5 93,75 100 41,66667 100 97,5 66,66667 100 1472,7397

100 68,57143 93,333333 100 66,66667 20,83333 64 97,5 57,14286 100 1526,6529

71,42857 100 70 85,714286 44,44444 20 35,55556 78 57,14286 80 1402,1969

73,52941 96 89,74359 78,26087 47,05882 20 37,2093 78 57,14286 57,14286 1405,1608

case M 1x M 1y M 1z M 1 <M 1 M 2x M 2y M 2z M 2 <M 2

0-3-6-9 5,00 4,50 1,80 4,00 0,06 4,50 2,20 1,80 0,80 0,47

0-0-0-0 4,00 4,00 1,50 0,90 0,06 5,00 1,50 1,50 0,80 0,20

0-0.1-0 .2-0 .3 3,80 3,5 0 1,40 3,00 0,05 5,00 1,50 1,50 0,60 0,20

0-2.9-5 .8-8 .7 2,50 3 ,5 0 1,80 3,50 0,07 5,00 1,30 1,70 0,80 0,28

0-3-3-0 3,50 4,00 2,00 3,30 0,07 5,00 1,50 2,00 0,80 0,28

0-0-3-3 4,00 4,20 1,25 3,00 0,05 5,00 1,80 1,30 0,70 0,20

3-3-0-0 2,50 4,50 1,80 3,00 0,06 5,00 1,50 1,60 1,25 0,25

0-3-0-3 3,50 3,80 1,40 2,80 0,04 5,00 1,50 1 ,20 1,25 0,16

0-2.9-2 .9-0 4,00 4,00 2,00 3,40 0,05 4,50 1,40 2,00 0,70 0,25

2.9-0-0-2 .9 3,80 3,80 1,80 3,50 0,06 5,00 1,60 1,70 0,80 0,23

2.9-0-2 .9-0 4,00 3,80 1,50 4,50 0,06 5,00 1,90 1,60 1,20 0,23

0-2.9-0-2 .9 2,50 3,80 1,25 2,00 0,05 5,00 1,20 1,25 1,25 0,20

0-2.9-0-2 .9  q'=1-2 -3-3 4,00 7,00 1,25 2,30 0,04 5,70 0,45 1,25 1,50 0,15

0-0-0-0  q'=1-2-3-3 4,00 6,80 1,25 2,30 0,04 5,50 0,50 1 ,20 1,30 0,14

m inim um range 2,50 3 ,5 0 1 ,25 0.9 0.04 4 ,50 0,45 1 ,20 0 ,60 0,14





When was changed the lengh of the bodies 2 and 3



  

IV. ASSISTED ANALYZE 

In order to analyze the way in which various constructive-

functional parameters influence the dynamic behavior, the 

method of tracing the characteristics of the variations of 

active moment in the joints and comparing the obtained 

characteristics was used. The assisted research platform was 

developed using LabVIEW software version 14.0. The front 

panel of the software platform, fig.1 includes both the input 

data and the obtained results. These characteristics will be the 

basis for the assisted analysis of the various influences of the 

constructive-functional parameters on the variation of the 

active moments in the joints. In this paper were analyzed only 

the variation of active moments but they have possibility to 

analyze all these kinematic and dynamic parameters. The 

results of analyze of moment were changed the type of 

movements is shown in table I and fig.. 

TABLE I- THE WEIGHT THEORY APPLIED TO THE MOMENTS 

 

 

 

 

Fig.6. The moments variation vs. type of movements 

A. Influences of the robot’s length to the dynamic 

behavior 

 

 
Series 1- without change the lengths; series 2- where was changed l2; 

Fig.7. The moments variation when was changed the l2 length. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8. The moments variation without any change and when were 

changed the l2 , respectively l2 and l3 length  

 

B. Influences of the robot’s velocities, accelerations, 

forces and moments to the dynamic behavior 

 

TABLE II- THE WEIGHT THEORY APPLIED TO THE VELOCITIES, 

ACCELERATIONS, FORCES AND MOMENTS VARIATION VS. THE 

TYPE OF MOVEMENTS  

 
series1- velocities; series 2- accelerations; series 3- forces; series  

4- moments; series 5- sum of them 

Fig.9. The variation of velocities, accelerations, forces, moments and 

sum of them versus the type of movements  

 

After were comparative analyzed the figs.6-9 we can do the 

following remarks: (i) the movement 0-0-2-2 is more 

efficiently from dynamic behavior point of view, when were 

changed the lengths of bodies or without these change; (ii) the 

sum of all influences variation of velocities, accelerations, 

forces and moments determine the best solution of movement 

to be 2-0-2-0; (iii) variation of the velocities determine the 

best solution of the movement to be 2-0-2-0; (iv) variation of 

the accelerations determine the best solution of movement to 
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Chart Title

Series1 Series2

Movement /Q2/ <Q2 /Q3/ <Q3 /Q4/ <Q4 

0-0-0-0 8500,00 3,00 9500,00 20,00 3800,00 38,00 

0-2-4-6 3300,00 1,50 5800,00 18,00 2900,00 42,00 

0-3-6-9 3500,00 1,40 5500,00 16,00 3000,00 43,00 

0-0-2-2 4000,00 1,60 4900,00 18,00 2500,00 38,00 

0-2-0-2 6500,00 2,90 7500,00 17,00 3800,00 41,00 

2-2-0-0 8000,00 2,00 8000,00 18,00 5500,00 48,00 

2-0-2-0 4900,00 1,40 6000,00 20,00 4000,00 20,00 
0-0.1-0.2-
0.3 5200,00 1,90 6500,00 18,00 3000,00 45,00 

Movement 100 100 100 100 100 100  
0-0-0-0 38,8235294 46,6666667 51,5789474 80 65,7894737 52,6315789 335,490196 

0-2-4-6 100 93,3333333 84,4827586 88,8888889 86,2068966 47,6190476 500,530925 

0-3-6-9 94,2857143 100 89,0909091 100 83,3333333 46,5116279 513,221585 

0-0-2-2 82,5 87,5 100 88,8888889 100 52,6315789 511,520468 

0-2-0-2 50,7692308 48,2758621 65,3333333 94,1176471 65,7894737 48,7804878 373,066035 

2-2-0-0 41,25 70 61,25 88,8888889 45,4545455 41,6666667 348,510101 

2-0-2-0 67,3469388 100 81,6666667 80 62,5 100 491,513605 
0-0.1-0.2-
0.3 63,4615385 73,6842105 75,3846154 88,8888889 83,3333333 44,4444444 429,197031 

  l2=1.0m 

0-0-0-0 335,490196 341,547831 

0-2-4-6 500,530925 482,297832 

0-3-6-9 513,221585 456,629318 

0-0-2-2 511,520468 483,240793 

0-2-0-2 373,066035 412,49269 

2-2-0-0 348,510101 374,77393 

2-0-2-0 491,513605 482,72449 
0-0.1-0.2-
0.3 429,197031 402,432377 
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0-2-4-6 100 93,3333333 84,4827586 88,8888889 86,2068966 47,6190476 500,530925 

0-3-6-9 94,2857143 100 89,0909091 100 83,3333333 46,5116279 513,221585 

0-0-2-2 82,5 87,5 100 88,8888889 100 52,6315789 511,520468 

0-2-0-2 50,7692308 48,2758621 65,3333333 94,1176471 65,7894737 48,7804878 373,066035 

2-2-0-0 41,25 70 61,25 88,8888889 45,4545455 41,6666667 348,510101 

2-0-2-0 67,3469388 100 81,6666667 80 62,5 100 491,513605 
0-0.1-0.2-
0.3 63,4615385 73,6842105 75,3846154 88,8888889 83,3333333 44,4444444 429,197031 

  l2=1.0m 

0-0-0-0 335,490196 341,547831 

0-2-4-6 500,530925 482,297832 

0-3-6-9 513,221585 456,629318 

0-0-2-2 511,520468 483,240793 

0-2-0-2 373,066035 412,49269 

2-2-0-0 348,510101 374,77393 

2-0-2-0 491,513605 482,72449 
0-0.1-0.2-
0.3 429,197031 402,432377 

 
 

    

type of mov velocities acceleration forces moments  
0-0-0-0 951,878 1347,87 543,74 335,490196 3.178,978 

0-2-4-6 884,200 1.328 480,78 500,530925 3.193,361 

0-3-6-9 886,285 1344,83 498,12 513,221585 3.242,457 

0-0-2-2 954,656 1288 480,65 511,520468 3.234,826 

0-2-0-2 931,021 1376,56 491,57 373,066035 3.172,217 

2-2-0-0 938,436 1288,16 757,57 348,510101 3.332,676 

2-0-2-0 1.055,057 1201,55 637,73 491,513605 3.385,851 

0-0.1-0.2-0.3 843,805 1279,16 524,25 429,197031 3.076,412 
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Movement 100 100 100 100 100 100  
0-0-0-0 38,8235294 46,6666667 51,5789474 80 65,7894737 52,6315789 335,490196 

0-2-4-6 100 93,3333333 84,4827586 88,8888889 86,2068966 47,6190476 500,530925 

0-3-6-9 94,2857143 100 89,0909091 100 83,3333333 46,5116279 513,221585 
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0-2-0-2 50,7692308 48,2758621 65,3333333 94,1176471 65,7894737 48,7804878 373,066035 
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0-0-0-0 335,490196 341,547831 

0-2-4-6 500,530925 482,297832 
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0-0-2-2 511,520468 483,240793  
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0-2-4-6 3300,00 1,50 5800,00 18,00 2900,00 42,00 

0-3-6-9 3500,00 1,40 5500,00 16,00 3000,00 43,00 

0-0-2-2 4000,00 1,60 4900,00 18,00 2500,00 38,00 

0-2-0-2 6500,00 2,90 7500,00 17,00 3800,00 41,00 

2-2-0-0 8000,00 2,00 8000,00 18,00 5500,00 48,00 

2-0-2-0 4900,00 1,40 6000,00 20,00 4000,00 20,00 
0-0.1-0.2-
0.3 5200,00 1,90 6500,00 18,00 3000,00 45,00 

Movement 100 100 100 100 100 100  
0-0-0-0 38,8235294 46,6666667 51,5789474 80 65,7894737 52,6315789 335,490196 

0-2-4-6 100 93,3333333 84,4827586 88,8888889 86,2068966 47,6190476 500,530925 

0-3-6-9 94,2857143 100 89,0909091 100 83,3333333 46,5116279 513,221585 

0-0-2-2 82,5 87,5 100 88,8888889 100 52,6315789 511,520468 

0-2-0-2 50,7692308 48,2758621 65,3333333 94,1176471 65,7894737 48,7804878 373,066035 

2-2-0-0 41,25 70 61,25 88,8888889 45,4545455 41,6666667 348,510101 

2-0-2-0 67,3469388 100 81,6666667 80 62,5 100 491,513605 
0-0.1-0.2-
0.3 63,4615385 73,6842105 75,3846154 88,8888889 83,3333333 44,4444444 429,197031 

  l2=1.0m 

0-0-0-0 335,490196 341,547831 

0-2-4-6 500,530925 482,297832 

0-3-6-9 513,221585 456,629318 

0-0-2-2 511,520468 483,240793 

0-2-0-2 373,066035 412,49269 

2-2-0-0 348,510101 374,77393 

2-0-2-0 491,513605 482,72449 
0-0.1-0.2-
0.3 429,197031 402,432377 

0-0-0-0 335,490196 341,547831 405,845865 

0-2-4-6 500,530925 482,297832 474,68254 

0-3-6-9 513,221585 456,629318 470,43956 

0-0-2-2 511,520468 483,240793 507,019445 

0-2-0-2 373,066035 412,49269 465,480582 

2-2-0-0 348,510101 374,77393 439,267399 

2-0-2-0 491,513605 482,72449 458,237179 
0-0.1-0.2-
0.3 429,197031 402,432377 392,218323 
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IV. ASSISTED ANALYZE 

In order to analyze the way in which various constructive-

functional parameters influence the dynamic behavior, the 

method of tracing the characteristics of the variations of 

active moment in the joints and comparing the obtained 

characteristics was used. The assisted research platform was 

developed using LabVIEW software version 14.0. The front 

panel of the software platform, fig.1 includes both the input 

data and the obtained results. These characteristics will be the 

basis for the assisted analysis of the various influences of the 

constructive-functional parameters on the variation of the 

active moments in the joints. In this paper were analyzed only 

the variation of active moments but they have possibility to 

analyze all these kinematic and dynamic parameters. The 

results of analyze of moment were changed the type of 

movements is shown in table I and fig.. 

TABLE I- THE WEIGHT THEORY APPLIED TO THE MOMENTS 

 

 

 

 

Fig.6. The moments variation vs. type of movements 

A. Influences of the robot’s length to the dynamic 

behavior 

 

 
Series 1- without change the lengths; series 2- where was changed l2; 

Fig.7. The moments variation when was changed the l2 length. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8. The moments variation without any change and when were 

changed the l2 , respectively l2 and l3 length  

 

B. Influences of the robot’s velocities, accelerations, 

forces and moments to the dynamic behavior 

 

TABLE II- THE WEIGHT THEORY APPLIED TO THE VELOCITIES, 

ACCELERATIONS, FORCES AND MOMENTS VARIATION VS. THE 

TYPE OF MOVEMENTS  

 
series1- velocities; series 2- accelerations; series 3- forces; series  

4- moments; series 5- sum of them 

Fig.9. The variation of velocities, accelerations, forces, moments and 

sum of them versus the type of movements  

 

After were comparative analyzed the figs.6-9 we can do the 

following remarks: (i) the movement 0-0-2-2 is more 

efficiently from dynamic behavior point of view, when were 

changed the lengths of bodies or without these change; (ii) the 

sum of all influences variation of velocities, accelerations, 

forces and moments determine the best solution of movement 

to be 2-0-2-0; (iii) variation of the velocities determine the 

best solution of the movement to be 2-0-2-0; (iv) variation of 

the accelerations determine the best solution of movement to 
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The best solution from the moment variation is the case 3, the succesive movements with

1s pause, 0-3-6-9.



  

IV. ASSISTED ANALYZE 

In order to analyze the way in which various constructive-

functional parameters influence the dynamic behavior, the 

method of tracing the characteristics of the variations of 

active moment in the joints and comparing the obtained 

characteristics was used. The assisted research platform was 

developed using LabVIEW software version 14.0. The front 

panel of the software platform, fig.1 includes both the input 

data and the obtained results. These characteristics will be the 

basis for the assisted analysis of the various influences of the 

constructive-functional parameters on the variation of the 

active moments in the joints. In this paper were analyzed only 

the variation of active moments but they have possibility to 

analyze all these kinematic and dynamic parameters. The 

results of analyze of moment were changed the type of 

movements is shown in table I and fig.. 

TABLE I- THE WEIGHT THEORY APPLIED TO THE MOMENTS 

 

 

 

 

Fig.6. The moments variation vs. type of movements 

A. Influences of the robot’s length to the dynamic 

behavior 

 

 
Series 1- without change the lengths; series 2- where was changed l2; 

Fig.7. The moments variation when was changed the l2 length. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8. The moments variation without any change and when were 

changed the l2 , respectively l2 and l3 length  

 

B. Influences of the robot’s velocities, accelerations, 

forces and moments to the dynamic behavior 

 

TABLE II- THE WEIGHT THEORY APPLIED TO THE VELOCITIES, 

ACCELERATIONS, FORCES AND MOMENTS VARIATION VS. THE 

TYPE OF MOVEMENTS  

 
series1- velocities; series 2- accelerations; series 3- forces; series  

4- moments; series 5- sum of them 

Fig.9. The variation of velocities, accelerations, forces, moments and 

sum of them versus the type of movements  

 

After were comparative analyzed the figs.6-9 we can do the 

following remarks: (i) the movement 0-0-2-2 is more 

efficiently from dynamic behavior point of view, when were 

changed the lengths of bodies or without these change; (ii) the 

sum of all influences variation of velocities, accelerations, 

forces and moments determine the best solution of movement 

to be 2-0-2-0; (iii) variation of the velocities determine the 

best solution of the movement to be 2-0-2-0; (iv) variation of 

the accelerations determine the best solution of movement to 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

0

100

200

300

400

500

600

1 2 3 4 5 6 7 8

Maximal values after 
applied pownder theory

0

100

200

300

400

500

600

Chart Title

Series1 Series2

Movement /Q2/ <Q2 /Q3/ <Q3 /Q4/ <Q4 

0-0-0-0 8500,00 3,00 9500,00 20,00 3800,00 38,00 

0-2-4-6 3300,00 1,50 5800,00 18,00 2900,00 42,00 

0-3-6-9 3500,00 1,40 5500,00 16,00 3000,00 43,00 

0-0-2-2 4000,00 1,60 4900,00 18,00 2500,00 38,00 

0-2-0-2 6500,00 2,90 7500,00 17,00 3800,00 41,00 

2-2-0-0 8000,00 2,00 8000,00 18,00 5500,00 48,00 

2-0-2-0 4900,00 1,40 6000,00 20,00 4000,00 20,00 
0-0.1-0.2-
0.3 5200,00 1,90 6500,00 18,00 3000,00 45,00 

Movement 100 100 100 100 100 100  
0-0-0-0 38,8235294 46,6666667 51,5789474 80 65,7894737 52,6315789 335,490196 

0-2-4-6 100 93,3333333 84,4827586 88,8888889 86,2068966 47,6190476 500,530925 

0-3-6-9 94,2857143 100 89,0909091 100 83,3333333 46,5116279 513,221585 

0-0-2-2 82,5 87,5 100 88,8888889 100 52,6315789 511,520468 

0-2-0-2 50,7692308 48,2758621 65,3333333 94,1176471 65,7894737 48,7804878 373,066035 

2-2-0-0 41,25 70 61,25 88,8888889 45,4545455 41,6666667 348,510101 

2-0-2-0 67,3469388 100 81,6666667 80 62,5 100 491,513605 
0-0.1-0.2-
0.3 63,4615385 73,6842105 75,3846154 88,8888889 83,3333333 44,4444444 429,197031 

  l2=1.0m 

0-0-0-0 335,490196 341,547831 

0-2-4-6 500,530925 482,297832 

0-3-6-9 513,221585 456,629318 

0-0-2-2 511,520468 483,240793 

0-2-0-2 373,066035 412,49269 

2-2-0-0 348,510101 374,77393 

2-0-2-0 491,513605 482,72449 
0-0.1-0.2-
0.3 429,197031 402,432377 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

0

100

200

300

400

500

600

1 2 3 4 5 6 7 8

Maximal values after 
applied pownder theory

0

100

200

300

400

500

600

Chart Title

Series1 Series2

Movement /Q2/ <Q2 /Q3/ <Q3 /Q4/ <Q4 

0-0-0-0 8500,00 3,00 9500,00 20,00 3800,00 38,00 

0-2-4-6 3300,00 1,50 5800,00 18,00 2900,00 42,00 

0-3-6-9 3500,00 1,40 5500,00 16,00 3000,00 43,00 

0-0-2-2 4000,00 1,60 4900,00 18,00 2500,00 38,00 

0-2-0-2 6500,00 2,90 7500,00 17,00 3800,00 41,00 

2-2-0-0 8000,00 2,00 8000,00 18,00 5500,00 48,00 

2-0-2-0 4900,00 1,40 6000,00 20,00 4000,00 20,00 
0-0.1-0.2-
0.3 5200,00 1,90 6500,00 18,00 3000,00 45,00 

Movement 100 100 100 100 100 100  
0-0-0-0 38,8235294 46,6666667 51,5789474 80 65,7894737 52,6315789 335,490196 

0-2-4-6 100 93,3333333 84,4827586 88,8888889 86,2068966 47,6190476 500,530925 

0-3-6-9 94,2857143 100 89,0909091 100 83,3333333 46,5116279 513,221585 

0-0-2-2 82,5 87,5 100 88,8888889 100 52,6315789 511,520468 

0-2-0-2 50,7692308 48,2758621 65,3333333 94,1176471 65,7894737 48,7804878 373,066035 

2-2-0-0 41,25 70 61,25 88,8888889 45,4545455 41,6666667 348,510101 

2-0-2-0 67,3469388 100 81,6666667 80 62,5 100 491,513605 
0-0.1-0.2-
0.3 63,4615385 73,6842105 75,3846154 88,8888889 83,3333333 44,4444444 429,197031 

  l2=1.0m 

0-0-0-0 335,490196 341,547831 

0-2-4-6 500,530925 482,297832 

0-3-6-9 513,221585 456,629318 

0-0-2-2 511,520468 483,240793 

0-2-0-2 373,066035 412,49269 

2-2-0-0 348,510101 374,77393 

2-0-2-0 491,513605 482,72449 
0-0.1-0.2-
0.3 429,197031 402,432377 

 
 

    

type of mov velocities acceleration forces moments  
0-0-0-0 951,878 1347,87 543,74 335,490196 3.178,978 

0-2-4-6 884,200 1.328 480,78 500,530925 3.193,361 

0-3-6-9 886,285 1344,83 498,12 513,221585 3.242,457 

0-0-2-2 954,656 1288 480,65 511,520468 3.234,826 

0-2-0-2 931,021 1376,56 491,57 373,066035 3.172,217 

2-2-0-0 938,436 1288,16 757,57 348,510101 3.332,676 

2-0-2-0 1.055,057 1201,55 637,73 491,513605 3.385,851 

0-0.1-0.2-0.3 843,805 1279,16 524,25 429,197031 3.076,412 
 

 

 

  

 

0
500

1000
1500
2000
2500
3000
3500
4000

Sum of all pownder

Series1 Series2 Series3

Series4 Series5

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

0

100

200

300

400

500

600

1 2 3 4 5 6 7 8

Maximal values after 
applied pownder theory

0

100

200

300

400

500

600

Chart Title

Series1 Series2

Movement /Q2/ <Q2 /Q3/ <Q3 /Q4/ <Q4 

0-0-0-0 8500,00 3,00 9500,00 20,00 3800,00 38,00 

0-2-4-6 3300,00 1,50 5800,00 18,00 2900,00 42,00 

0-3-6-9 3500,00 1,40 5500,00 16,00 3000,00 43,00 

0-0-2-2 4000,00 1,60 4900,00 18,00 2500,00 38,00 

0-2-0-2 6500,00 2,90 7500,00 17,00 3800,00 41,00 

2-2-0-0 8000,00 2,00 8000,00 18,00 5500,00 48,00 

2-0-2-0 4900,00 1,40 6000,00 20,00 4000,00 20,00 
0-0.1-0.2-
0.3 5200,00 1,90 6500,00 18,00 3000,00 45,00 

Movement 100 100 100 100 100 100  
0-0-0-0 38,8235294 46,6666667 51,5789474 80 65,7894737 52,6315789 335,490196 

0-2-4-6 100 93,3333333 84,4827586 88,8888889 86,2068966 47,6190476 500,530925 

0-3-6-9 94,2857143 100 89,0909091 100 83,3333333 46,5116279 513,221585 

0-0-2-2 82,5 87,5 100 88,8888889 100 52,6315789 511,520468 

0-2-0-2 50,7692308 48,2758621 65,3333333 94,1176471 65,7894737 48,7804878 373,066035 

2-2-0-0 41,25 70 61,25 88,8888889 45,4545455 41,6666667 348,510101 

2-0-2-0 67,3469388 100 81,6666667 80 62,5 100 491,513605 
0-0.1-0.2-
0.3 63,4615385 73,6842105 75,3846154 88,8888889 83,3333333 44,4444444 429,197031 

  l2=1.0m 

0-0-0-0 335,490196 341,547831 

0-2-4-6 500,530925 482,297832 

0-3-6-9 513,221585 456,629318 

0-0-2-2 511,520468 483,240793 

0-2-0-2 373,066035 412,49269 

2-2-0-0 348,510101 374,77393 

2-0-2-0 491,513605 482,72449 
0-0.1-0.2-
0.3 429,197031 402,432377 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

0

100

200

300

400

500

600

1 2 3 4 5 6 7 8

Maximal values after 
applied pownder theory

0

100

200

300

400

500

600

Chart Title

Series1 Series2

Movement /Q2/ <Q2 /Q3/ <Q3 /Q4/ <Q4 

0-0-0-0 8500,00 3,00 9500,00 20,00 3800,00 38,00 

0-2-4-6 3300,00 1,50 5800,00 18,00 2900,00 42,00 

0-3-6-9 3500,00 1,40 5500,00 16,00 3000,00 43,00 

0-0-2-2 4000,00 1,60 4900,00 18,00 2500,00 38,00 

0-2-0-2 6500,00 2,90 7500,00 17,00 3800,00 41,00 

2-2-0-0 8000,00 2,00 8000,00 18,00 5500,00 48,00 

2-0-2-0 4900,00 1,40 6000,00 20,00 4000,00 20,00 
0-0.1-0.2-
0.3 5200,00 1,90 6500,00 18,00 3000,00 45,00 

Movement 100 100 100 100 100 100  
0-0-0-0 38,8235294 46,6666667 51,5789474 80 65,7894737 52,6315789 335,490196 

0-2-4-6 100 93,3333333 84,4827586 88,8888889 86,2068966 47,6190476 500,530925 

0-3-6-9 94,2857143 100 89,0909091 100 83,3333333 46,5116279 513,221585 

0-0-2-2 82,5 87,5 100 88,8888889 100 52,6315789 511,520468 

0-2-0-2 50,7692308 48,2758621 65,3333333 94,1176471 65,7894737 48,7804878 373,066035 

2-2-0-0 41,25 70 61,25 88,8888889 45,4545455 41,6666667 348,510101 

2-0-2-0 67,3469388 100 81,6666667 80 62,5 100 491,513605 
0-0.1-0.2-
0.3 63,4615385 73,6842105 75,3846154 88,8888889 83,3333333 44,4444444 429,197031 

  l2=1.0m 

0-0-0-0 335,490196 341,547831 

0-2-4-6 500,530925 482,297832 

0-3-6-9 513,221585 456,629318 

0-0-2-2 511,520468 483,240793 

0-2-0-2 373,066035 412,49269 

2-2-0-0 348,510101 374,77393 

2-0-2-0 491,513605 482,72449 
0-0.1-0.2-
0.3 429,197031 402,432377 

0-0-0-0 335,490196 341,547831 405,845865 

0-2-4-6 500,530925 482,297832 474,68254 

0-3-6-9 513,221585 456,629318 470,43956 

0-0-2-2 511,520468 483,240793 507,019445 

0-2-0-2 373,066035 412,49269 465,480582 

2-2-0-0 348,510101 374,77393 439,267399 

2-0-2-0 491,513605 482,72449 458,237179 
0-0.1-0.2-
0.3 429,197031 402,432377 392,218323 

 

 
 

 
   
 
 
 
 
 

 

 
 
 
 
 
 
 

0

200

400

600

Analyze of the moments
after applying the pownder theory 
1.without change de dimensions; 

2. l2=1.0m;
3. l2+l3=1.0m;

Series1 Series2 Series3

 
 

    

type of mov velocities acceleration forces moments  
0-0-0-0 951,878 1347,87 543,74 335,490196 3.178,978 

0-2-4-6 884,200 1.328 480,78 500,530925 3.193,361 

0-3-6-9 886,285 1344,83 498,12 513,221585 3.242,457 

0-0-2-2 954,656 1288 480,65 511,520468 3.234,826 

0-2-0-2 931,021 1376,56 491,57 373,066035 3.172,217 

2-2-0-0 938,436 1288,16 757,57 348,510101 3.332,676 

2-0-2-0 1.055,057 1201,55 637,73 491,513605 3.385,851 

0-0.1-0.2-0.3 843,805 1279,16 524,25 429,197031 3.076,412 
 

 

 

  

 

0
500

1000
1500
2000
2500
3000
3500
4000

Sum of all pownder

Series1 Series2 Series3

Series4 Series5

0-0-0-0 335,490196 341,547831 405,845865 

0-2-4-6 500,530925 482,297832 474,68254 

0-3-6-9 513,221585 456,629318 470,43956 

0-0-2-2 511,520468 483,240793 507,019445 

0-2-0-2 373,066035 412,49269 465,480582 

2-2-0-0 348,510101 374,77393 439,267399 

2-0-2-0 491,513605 482,72449 458,237179 
0-0.1-0.2-
0.3 429,197031 402,432377 392,218323 

 

 
 

 
   
 
 
 
 
 

 

 
 
 
 
 
 
 

0

200

400

600

Analyze of the moments
after applying the pownder theory 
1.without change de dimensions; 

2. l2=1.0m;
3. l2+l3=1.0m;

Series1 Series2 Series3

  

IV. ASSISTED ANALYZE 

In order to analyze the way in which various constructive-

functional parameters influence the dynamic behavior, the 

method of tracing the characteristics of the variations of 

active moment in the joints and comparing the obtained 

characteristics was used. The assisted research platform was 

developed using LabVIEW software version 14.0. The front 

panel of the software platform, fig.1 includes both the input 

data and the obtained results. These characteristics will be the 

basis for the assisted analysis of the various influences of the 

constructive-functional parameters on the variation of the 

active moments in the joints. In this paper were analyzed only 

the variation of active moments but they have possibility to 

analyze all these kinematic and dynamic parameters. The 

results of analyze of moment were changed the type of 

movements is shown in table I and fig.. 

TABLE I- THE WEIGHT THEORY APPLIED TO THE MOMENTS 

 

 

 

 

Fig.6. The moments variation vs. type of movements 

A. Influences of the robot’s length to the dynamic 

behavior 

 

 
Series 1- without change the lengths; series 2- where was changed l2; 

Fig.7. The moments variation when was changed the l2 length. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8. The moments variation without any change and when were 

changed the l2 , respectively l2 and l3 length  

 

B. Influences of the robot’s velocities, accelerations, 

forces and moments to the dynamic behavior 

 

TABLE II- THE WEIGHT THEORY APPLIED TO THE VELOCITIES, 

ACCELERATIONS, FORCES AND MOMENTS VARIATION VS. THE 

TYPE OF MOVEMENTS  

 
series1- velocities; series 2- accelerations; series 3- forces; series  

4- moments; series 5- sum of them 

Fig.9. The variation of velocities, accelerations, forces, moments and 

sum of them versus the type of movements  

 

After were comparative analyzed the figs.6-9 we can do the 

following remarks: (i) the movement 0-0-2-2 is more 

efficiently from dynamic behavior point of view, when were 

changed the lengths of bodies or without these change; (ii) the 

sum of all influences variation of velocities, accelerations, 

forces and moments determine the best solution of movement 

to be 2-0-2-0; (iii) variation of the velocities determine the 

best solution of the movement to be 2-0-2-0; (iv) variation of 

the accelerations determine the best solution of movement to 
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were changed the lengths of bodies or without

these changes;



  

IV. ASSISTED ANALYZE 

In order to analyze the way in which various constructive-

functional parameters influence the dynamic behavior, the 

method of tracing the characteristics of the variations of 

active moment in the joints and comparing the obtained 

characteristics was used. The assisted research platform was 

developed using LabVIEW software version 14.0. The front 

panel of the software platform, fig.1 includes both the input 

data and the obtained results. These characteristics will be the 

basis for the assisted analysis of the various influences of the 

constructive-functional parameters on the variation of the 

active moments in the joints. In this paper were analyzed only 

the variation of active moments but they have possibility to 

analyze all these kinematic and dynamic parameters. The 

results of analyze of moment were changed the type of 

movements is shown in table I and fig.. 

TABLE I- THE WEIGHT THEORY APPLIED TO THE MOMENTS 

 

 

 

 

Fig.6. The moments variation vs. type of movements 

A. Influences of the robot’s length to the dynamic 

behavior 

 

 
Series 1- without change the lengths; series 2- where was changed l2; 

Fig.7. The moments variation when was changed the l2 length. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8. The moments variation without any change and when were 

changed the l2 , respectively l2 and l3 length  

 

B. Influences of the robot’s velocities, accelerations, 

forces and moments to the dynamic behavior 

 

TABLE II- THE WEIGHT THEORY APPLIED TO THE VELOCITIES, 

ACCELERATIONS, FORCES AND MOMENTS VARIATION VS. THE 

TYPE OF MOVEMENTS  

 
series1- velocities; series 2- accelerations; series 3- forces; series  

4- moments; series 5- sum of them 

Fig.9. The variation of velocities, accelerations, forces, moments and 

sum of them versus the type of movements  

 

After were comparative analyzed the figs.6-9 we can do the 

following remarks: (i) the movement 0-0-2-2 is more 

efficiently from dynamic behavior point of view, when were 

changed the lengths of bodies or without these change; (ii) the 

sum of all influences variation of velocities, accelerations, 

forces and moments determine the best solution of movement 

to be 2-0-2-0; (iii) variation of the velocities determine the 

best solution of the movement to be 2-0-2-0; (iv) variation of 

the accelerations determine the best solution of movement to 
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IV. ASSISTED ANALYZE 

In order to analyze the way in which various constructive-

functional parameters influence the dynamic behavior, the 

method of tracing the characteristics of the variations of 

active moment in the joints and comparing the obtained 

characteristics was used. The assisted research platform was 

developed using LabVIEW software version 14.0. The front 

panel of the software platform, fig.1 includes both the input 

data and the obtained results. These characteristics will be the 

basis for the assisted analysis of the various influences of the 

constructive-functional parameters on the variation of the 

active moments in the joints. In this paper were analyzed only 

the variation of active moments but they have possibility to 

analyze all these kinematic and dynamic parameters. The 

results of analyze of moment were changed the type of 

movements is shown in table I and fig.. 

TABLE I- THE WEIGHT THEORY APPLIED TO THE MOMENTS 

 

 

 

 

Fig.6. The moments variation vs. type of movements 

A. Influences of the robot’s length to the dynamic 

behavior 

 

 
Series 1- without change the lengths; series 2- where was changed l2; 

Fig.7. The moments variation when was changed the l2 length. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8. The moments variation without any change and when were 

changed the l2 , respectively l2 and l3 length  

 

B. Influences of the robot’s velocities, accelerations, 

forces and moments to the dynamic behavior 

 

TABLE II- THE WEIGHT THEORY APPLIED TO THE VELOCITIES, 

ACCELERATIONS, FORCES AND MOMENTS VARIATION VS. THE 

TYPE OF MOVEMENTS  

 
series1- velocities; series 2- accelerations; series 3- forces; series  

4- moments; series 5- sum of them 

Fig.9. The variation of velocities, accelerations, forces, moments and 

sum of them versus the type of movements  

 

After were comparative analyzed the figs.6-9 we can do the 

following remarks: (i) the movement 0-0-2-2 is more 

efficiently from dynamic behavior point of view, when were 

changed the lengths of bodies or without these change; (ii) the 

sum of all influences variation of velocities, accelerations, 

forces and moments determine the best solution of movement 

to be 2-0-2-0; (iii) variation of the velocities determine the 

best solution of the movement to be 2-0-2-0; (iv) variation of 

the accelerations determine the best solution of movement to 
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(ii) the sum of all influences variation of velocities, accelerations,

forces and moments determine the best solution of movement to be

2-0-2-0;

(iii) variation of the velocities determine the best solution of the

movement to be 2-0-2-0;

(iv) variation of the accelerations determine the best solution of

movement to be 0-2-0-2;

(v) variation of the forces determine the best solution of

movement to be 2-2-0-0;

(vi) variation of the moments determine the best solution of the

movement to be 2-0-2-0;

(vii) in the sum of influences the more important is the variation

of velocities and moments, have the same influence to choose the

best solution of the movement 2-0-2-0, that mince the first and

thread movement of joints is both successive after the second and

four joints;

(viii) the variation of the moments determine the best solution of

movement to be 0-3-6-9, the successive movements in all joints

with one second of break, but the increasing the length l2 of the

second robot body and also l2 and l3 , determine the best movement

to be 0-0-2-2.



  

be 0-2-0-2; (v) variation of the forces determine the best 

solution of movement to be 2-2-0-0; (vi) variation of the 
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0, that mince the first and thread movement of joints is both 

successive after the second and four joints; (viii) the variation 

of the moments determine the best solution of movement to 

be 0-3-6-9, the successive movements in all joints with one 

second of break, but the increasing the length l2 of the second 

robot body and also l2 and l3 , determine the best movement 

to be 0-0-2-2. 

C. Influences of the materials and other dimensions to the 

dynamic behavior 

 
Fig.10.The results after was applied the weight theory to the moments 

variations vs. all base dimensions of the robot’s bodies. 

 

 
Fig.11. The results after was applied the weight theory to the moments 

variation vs. all materials of the robot’s bodies.  

After was analyzed the simulation results obtained by using 

the proper platform ROBO-PVAFM we can do the following 

remarks: (i) the best solution of the movements when were 

changed the base dimensions of all robot’s bodies is the 

successive movements 2-0-2-0 two by two joints; (ii) for the 

steel material of all bodies the best solution is the successive 

movements with 1 second break between them, 0-3-6-9; (iii) 

for the aluminum materials of all bodies the best solution is 

successive and simultaneously movements two by two 2-0-2-

0; (iv) for the cast iron the best solution is the simultaneously 

movement 0-0-0-0; (v) the optimal solution from the point of 

view of dynamic behavior and which does not depend on the 

material of the structure is 0-0-2-2.   

D. Influences of the position bodies-joints and joints-

bodies, G and Z matrices of the joints to the dynamic 

behavior 

TABLE III. MIN-MAX VARIATION OF MOMENTS IN STUDIED CASES 

 

In the table III was shown the synthetic results concerning the 

maximum variation of the moments components by ox, oy, 

oz axes, variation of the moments module vectors and angles 

with the base plane of robot. With the blue color is the 

minimum variation of the Q3 moment and with yellow the 

minimum variation of the Q4 moment. After were analyzed 

all simulation results, we can do the following remarks: (i) 

the best solution with the minimum variation of the moment 

in the end-effector joint Q4 will be the successive movement 

with one second break between them, 0-3-6-9; (ii) the best 

solution for the minimum variation of the moment in the joint 

three Q3 will be the simultaneously movement,0-0-0-0 and 

after was changed the position  join the joints 2 and 3; this  

changed position change the sign in the G and Z matrices, 

body-joint and joint-body; (iii) the best solutions for the 

minimum variation of the moments vectors module in joint 3, 

Q3 and in joint 4, Q4 are the simultaneously movement 0-0-0-

0, and respectively successive movements 0-2-4-6; (iv) the all 

successive movement 0-2-4-6 determine increasing the 

proper frequency of the end-effecter by induced the 

acceleration oscillations; (v) between the analyzed cases of 

simultaneously movement 0-0-0-0 with joint 2 and 3 in a new 

body-joint position and in the initial positions, the best 

solution for Q3 is the case with joint 2 and 3 in new body-joint 

position, and for Q4 is the case without any changes of joints 

2 and 3.  

V. CONCLUSION 

The design of the proper new platform for assisted analyze 

of the dynamic behavior of industrial robots open the way to 

optimize the performances in Robotics. The assisted analyze 

TABLE I.  THE STUDIED CASES WITH DIFFERENT TYPE OF MOVEMENTS 

NR. OF STUDIED 

CASE 
TYPE 

OF 

MOVE

MENT 

TRAPEZOIDAL 

CHARACTERISTICS OF 

RELATIVE VELOCITIES IN ALL  

FOUR ROBOT’S JOINTS 

1   SUCCESIVE 0-2-4-6 

 

2  SIMULTANEOUSLY 0-0-0-0 

 

3  SUCCESIVE AFTER 

THE ACCELERATION 

TIME 

0-0.1-
0.2-0.3 

 

4  SUCCESIVE WITH 

ONE SECOND DELAY 
0-3-6-9 

 

5  TWO BY TWO 

SIMULTANEOUSLY 

AND SUCCESSIVE 

0-2-0-2 

 

6 TWO BY TWO 

SIMULTANEOUSLY 

AND SUCCESSIVE 

2-0-2-0 

 

7 TWO BY TWO 

SIMULTANEOUSLY 

AND SUCCESSIVE 

2-2-0-0 

 

8 TWO BY TWO 

SIMULTANEOUSLY 

AND SUCCESSIVE 

0-0-2-2 

 

9 SUCCESSIVE AND 

SIMULTANEOUSLY 

WITH THE 

DECELERATION TIME 

0-1.9-
3.9-5.9 

 

10 PART OF 

SUMULTANEOUSLY 

AND SUCCESSIVE 

0-1-3-5 

 

TABLE II.  MIN-MAX VARIATION OF MOMENTS IN STUDIED CASES  

Moment x y z < modul 

Simultaneously movement, joint position 2 and 3 were changed 

Q3 6000 14000 2250 20 8000 

Q4 6000 8000 3000 40 3000 

Simultaneously movement, joints in initial condition 

Q3 6000 15000 4500 35 4000 

Q4 5500 4000 2250 40 3000 

Successive movement, joints in initial condition 

Q3 5000 10000 3200 30 6900 

Q4 4000 3000 1600 40 2500 

Successive movement after 0.1s, joints in initial conditions 

Q3 4000 15000 4500 35 7000 

Q4 5000 4000 2050 40 2500 

Successive movement and simultaneously movement after 1.9s, joints 

in initial conditions 

Q3 5000 11000 3300 35 6000 

Q4 4000 3000 1600 40 2500 

Successive movement with 1s break, joints in initial conditions 
Q3 6500 10500 3300 30 6000 

Q4 4000 3000 1600 40 2500 
 

        In the table II was shown the synthetic results concerning 

the maximum variation of the moments components by ox, oy, 

oz axes, variation of module vectors and angles with the base 

application plane of robot. With the blue color is the minimum 

variation of the Q3 moment and with yellow the minimum 

variation of the Q4 moment. 

        After were analyzed all simulation results, the synthetic 

table II, we can do the following remarks: (i) the best solution 

with the minimum variation of the moment in the end-effector 

joint, Q4 will be the successive movement with one second 

break between them; (ii) the best solution for the minimum 
variation of the moment in the three joint, Q3 will be the case 

of the simultaneously movement with changed position of 

joints 2 and 3; (iii) by point of view of the minimum variation 

of the module of moments vectors in joint 2, Q3 the best 

solutions are simultaneously movement with initial positions of 

all joints, and successive movements for end effecter joint 

moment, Q4; (iv) the all successive movement determine 

increasing the proper frequency of the end-effecter because the 

induced oscillation by variation of acceleration; (v) between the 

analyzed cases of simultaneously movement with joint 2 and 3 

position were changed and the simultaneously movement in 
initial positions of the joints 2 and 3, the best one by point of 

view of Q3, is the case with joint 2 and 3 in new position, and 

by point of view of Q4 is the case without any changes of joints 

2 and 3. 

V. CONCLUSION 

        This research open the way to optimize the dynamic 

behavior of the industrial robots to obtain, finally the minimum 

variation of the velocities and accelerations in all robot’s joints 

to obtain similar minimum variation of the forces and moments. 
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with the minimum variation of the moment in the end-effector 
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V. CONCLUSION 

        This research open the way to optimize the dynamic 

behavior of the industrial robots to obtain, finally the minimum 

variation of the velocities and accelerations in all robot’s joints 

to obtain similar minimum variation of the forces and moments. 

After was analyzed the simulation results obtained by using

the proper platform ROBO-PVAFM we can do the following

remarks:

(i)The best solution of the movements when were changed the

base dimensions of all robot’s bodies is the successive

movements 2-0-2-0 two by two joints;

(ii) for the steel material of all bodies the best solution is the

successive movements with 1 second break between them, 0-3-

6-9;

(iii) for the aluminum materials of all bodies the best solution is

successive and simultaneously movements two by two 2-0-2-0;



  

be 0-2-0-2; (v) variation of the forces determine the best 

solution of movement to be 2-2-0-0; (vi) variation of the 

moments determine the best solution of the movement to be 

2-0-2-0; (vii) in the sum of influences the more important is 

the variation of velocities and moments, have the same 

influence to choose the best solution of the movement 2-0-2-

0, that mince the first and thread movement of joints is both 

successive after the second and four joints; (viii) the variation 

of the moments determine the best solution of movement to 

be 0-3-6-9, the successive movements in all joints with one 

second of break, but the increasing the length l2 of the second 

robot body and also l2 and l3 , determine the best movement 

to be 0-0-2-2. 

C. Influences of the materials and other dimensions to the 

dynamic behavior 

 
Fig.10.The results after was applied the weight theory to the moments 

variations vs. all base dimensions of the robot’s bodies. 

 

 
Fig.11. The results after was applied the weight theory to the moments 

variation vs. all materials of the robot’s bodies.  

After was analyzed the simulation results obtained by using 

the proper platform ROBO-PVAFM we can do the following 

remarks: (i) the best solution of the movements when were 

changed the base dimensions of all robot’s bodies is the 

successive movements 2-0-2-0 two by two joints; (ii) for the 

steel material of all bodies the best solution is the successive 

movements with 1 second break between them, 0-3-6-9; (iii) 

for the aluminum materials of all bodies the best solution is 

successive and simultaneously movements two by two 2-0-2-

0; (iv) for the cast iron the best solution is the simultaneously 

movement 0-0-0-0; (v) the optimal solution from the point of 

view of dynamic behavior and which does not depend on the 

material of the structure is 0-0-2-2.   

D. Influences of the position bodies-joints and joints-

bodies, G and Z matrices of the joints to the dynamic 

behavior 

TABLE III. MIN-MAX VARIATION OF MOMENTS IN STUDIED CASES 

 

In the table III was shown the synthetic results concerning the 

maximum variation of the moments components by ox, oy, 

oz axes, variation of the moments module vectors and angles 

with the base plane of robot. With the blue color is the 

minimum variation of the Q3 moment and with yellow the 

minimum variation of the Q4 moment. After were analyzed 

all simulation results, we can do the following remarks: (i) 

the best solution with the minimum variation of the moment 

in the end-effector joint Q4 will be the successive movement 

with one second break between them, 0-3-6-9; (ii) the best 

solution for the minimum variation of the moment in the joint 

three Q3 will be the simultaneously movement,0-0-0-0 and 

after was changed the position  join the joints 2 and 3; this  

changed position change the sign in the G and Z matrices, 

body-joint and joint-body; (iii) the best solutions for the 

minimum variation of the moments vectors module in joint 3, 

Q3 and in joint 4, Q4 are the simultaneously movement 0-0-0-

0, and respectively successive movements 0-2-4-6; (iv) the all 

successive movement 0-2-4-6 determine increasing the 

proper frequency of the end-effecter by induced the 

acceleration oscillations; (v) between the analyzed cases of 

simultaneously movement 0-0-0-0 with joint 2 and 3 in a new 

body-joint position and in the initial positions, the best 

solution for Q3 is the case with joint 2 and 3 in new body-joint 

position, and for Q4 is the case without any changes of joints 

2 and 3.  

V. CONCLUSION 

The design of the proper new platform for assisted analyze 

of the dynamic behavior of industrial robots open the way to 

optimize the performances in Robotics. The assisted analyze 

TABLE I.  THE STUDIED CASES WITH DIFFERENT TYPE OF MOVEMENTS 

NR. OF STUDIED 

CASE 
TYPE 

OF 

MOVE

MENT 

TRAPEZOIDAL 

CHARACTERISTICS OF 

RELATIVE VELOCITIES IN ALL  

FOUR ROBOT’S JOINTS 

1   SUCCESIVE 0-2-4-6 

 

2  SIMULTANEOUSLY 0-0-0-0 

 

3  SUCCESIVE AFTER 

THE ACCELERATION 

TIME 

0-0.1-
0.2-0.3 

 

4  SUCCESIVE WITH 

ONE SECOND DELAY 
0-3-6-9 

 

5  TWO BY TWO 

SIMULTANEOUSLY 

AND SUCCESSIVE 

0-2-0-2 

 

6 TWO BY TWO 

SIMULTANEOUSLY 

AND SUCCESSIVE 

2-0-2-0 

 

7 TWO BY TWO 

SIMULTANEOUSLY 

AND SUCCESSIVE 

2-2-0-0 

 

8 TWO BY TWO 

SIMULTANEOUSLY 

AND SUCCESSIVE 

0-0-2-2 

 

9 SUCCESSIVE AND 

SIMULTANEOUSLY 

WITH THE 

DECELERATION TIME 

0-1.9-
3.9-5.9 

 

10 PART OF 

SUMULTANEOUSLY 

AND SUCCESSIVE 

0-1-3-5 

 

TABLE II.  MIN-MAX VARIATION OF MOMENTS IN STUDIED CASES  

Moment x y z < modul 

Simultaneously movement, joint position 2 and 3 were changed 

Q3 6000 14000 2250 20 8000 

Q4 6000 8000 3000 40 3000 

Simultaneously movement, joints in initial condition 

Q3 6000 15000 4500 35 4000 

Q4 5500 4000 2250 40 3000 

Successive movement, joints in initial condition 

Q3 5000 10000 3200 30 6900 

Q4 4000 3000 1600 40 2500 

Successive movement after 0.1s, joints in initial conditions 

Q3 4000 15000 4500 35 7000 

Q4 5000 4000 2050 40 2500 

Successive movement and simultaneously movement after 1.9s, joints 

in initial conditions 

Q3 5000 11000 3300 35 6000 

Q4 4000 3000 1600 40 2500 

Successive movement with 1s break, joints in initial conditions 
Q3 6500 10500 3300 30 6000 

Q4 4000 3000 1600 40 2500 
 

        In the table II was shown the synthetic results concerning 

the maximum variation of the moments components by ox, oy, 

oz axes, variation of module vectors and angles with the base 

application plane of robot. With the blue color is the minimum 

variation of the Q3 moment and with yellow the minimum 

variation of the Q4 moment. 

        After were analyzed all simulation results, the synthetic 

table II, we can do the following remarks: (i) the best solution 

with the minimum variation of the moment in the end-effector 

joint, Q4 will be the successive movement with one second 

break between them; (ii) the best solution for the minimum 
variation of the moment in the three joint, Q3 will be the case 

of the simultaneously movement with changed position of 

joints 2 and 3; (iii) by point of view of the minimum variation 

of the module of moments vectors in joint 2, Q3 the best 

solutions are simultaneously movement with initial positions of 

all joints, and successive movements for end effecter joint 

moment, Q4; (iv) the all successive movement determine 

increasing the proper frequency of the end-effecter because the 

induced oscillation by variation of acceleration; (v) between the 

analyzed cases of simultaneously movement with joint 2 and 3 

position were changed and the simultaneously movement in 
initial positions of the joints 2 and 3, the best one by point of 

view of Q3, is the case with joint 2 and 3 in new position, and 

by point of view of Q4 is the case without any changes of joints 

2 and 3. 

V. CONCLUSION 

        This research open the way to optimize the dynamic 

behavior of the industrial robots to obtain, finally the minimum 

variation of the velocities and accelerations in all robot’s joints 

to obtain similar minimum variation of the forces and moments. 

C’. Influences of the materials to the dynamic 

behaviour

(iv) for the cast iron the best solution is the simultaneously

movement 0-0-0-0;

(v) the optimal solution from the point of view of dynamic

behavior and which does not depend on the material of the

structure is

0-0-2-2.
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Q3 6500 10500 3300 30 6000 

Q4 4000 3000 1600 40 2500 
 

        In the table II was shown the synthetic results concerning 

the maximum variation of the moments components by ox, oy, 

oz axes, variation of module vectors and angles with the base 

application plane of robot. With the blue color is the minimum 

variation of the Q3 moment and with yellow the minimum 

variation of the Q4 moment. 

        After were analyzed all simulation results, the synthetic 

table II, we can do the following remarks: (i) the best solution 

with the minimum variation of the moment in the end-effector 

joint, Q4 will be the successive movement with one second 

break between them; (ii) the best solution for the minimum 
variation of the moment in the three joint, Q3 will be the case 

of the simultaneously movement with changed position of 

joints 2 and 3; (iii) by point of view of the minimum variation 

of the module of moments vectors in joint 2, Q3 the best 

solutions are simultaneously movement with initial positions of 

all joints, and successive movements for end effecter joint 

moment, Q4; (iv) the all successive movement determine 

increasing the proper frequency of the end-effecter because the 

induced oscillation by variation of acceleration; (v) between the 

analyzed cases of simultaneously movement with joint 2 and 3 

position were changed and the simultaneously movement in 
initial positions of the joints 2 and 3, the best one by point of 

view of Q3, is the case with joint 2 and 3 in new position, and 

by point of view of Q4 is the case without any changes of joints 

2 and 3. 

V. CONCLUSION 

        This research open the way to optimize the dynamic 

behavior of the industrial robots to obtain, finally the minimum 

variation of the velocities and accelerations in all robot’s joints 

to obtain similar minimum variation of the forces and moments. 

After were analysed all simulation results, the synthetic table

II, we can do the following remarks:

(i) the best solution with the minimum variation of the

moment in the end-effector joint, Q4 will be the successive

movement with one second break between them;

(ii) the best solution for the minimum variation of the

moment in the three joint, Q3 will be the case of the

simultaneously movement with changed position of joints 2

and 3;

(iii) by point of view of the minimum variation of the module

of moments vectors in joint 2, Q3 the best solutions are

simultaneously movement with initial positions of all joints,

and successive movements for end effecter joint moment,

Q4;

(iv) the all successive movement determine increasing the

proper frequency of the end-effecter because the induced

oscillation by variation of acceleration;

(v) between the analysed cases of simultaneously movement

with joint 2 and 3 position were changed and the

simultaneously movement in initial positions of the joints 2

and 3, the best one by point of view of Q3, is the case with

joint 2 and 3 in new position, and by point of view of Q4 is

the case without any changes of joints 2 and 3.

  

be 0-2-0-2; (v) variation of the forces determine the best 

solution of movement to be 2-2-0-0; (vi) variation of the 

moments determine the best solution of the movement to be 

2-0-2-0; (vii) in the sum of influences the more important is 

the variation of velocities and moments, have the same 

influence to choose the best solution of the movement 2-0-2-

0, that mince the first and thread movement of joints is both 

successive after the second and four joints; (viii) the variation 

of the moments determine the best solution of movement to 

be 0-3-6-9, the successive movements in all joints with one 

second of break, but the increasing the length l2 of the second 

robot body and also l2 and l3 , determine the best movement 

to be 0-0-2-2. 

C. Influences of the materials and other dimensions to the 

dynamic behavior 

 
Fig.10.The results after was applied the weight theory to the moments 

variations vs. all base dimensions of the robot’s bodies. 

 

 
Fig.11. The results after was applied the weight theory to the moments 

variation vs. all materials of the robot’s bodies.  

After was analyzed the simulation results obtained by using 

the proper platform ROBO-PVAFM we can do the following 

remarks: (i) the best solution of the movements when were 

changed the base dimensions of all robot’s bodies is the 

successive movements 2-0-2-0 two by two joints; (ii) for the 

steel material of all bodies the best solution is the successive 

movements with 1 second break between them, 0-3-6-9; (iii) 

for the aluminum materials of all bodies the best solution is 

successive and simultaneously movements two by two 2-0-2-

0; (iv) for the cast iron the best solution is the simultaneously 

movement 0-0-0-0; (v) the optimal solution from the point of 

view of dynamic behavior and which does not depend on the 

material of the structure is 0-0-2-2.   

D. Influences of the position bodies-joints and joints-

bodies, G and Z matrices of the joints to the dynamic 

behavior 

TABLE III. MIN-MAX VARIATION OF MOMENTS IN STUDIED CASES 

 

In the table III was shown the synthetic results concerning the 

maximum variation of the moments components by ox, oy, 

oz axes, variation of the moments module vectors and angles 

with the base plane of robot. With the blue color is the 

minimum variation of the Q3 moment and with yellow the 

minimum variation of the Q4 moment. After were analyzed 

all simulation results, we can do the following remarks: (i) 

the best solution with the minimum variation of the moment 

in the end-effector joint Q4 will be the successive movement 

with one second break between them, 0-3-6-9; (ii) the best 

solution for the minimum variation of the moment in the joint 

three Q3 will be the simultaneously movement,0-0-0-0 and 

after was changed the position  join the joints 2 and 3; this  

changed position change the sign in the G and Z matrices, 

body-joint and joint-body; (iii) the best solutions for the 

minimum variation of the moments vectors module in joint 3, 

Q3 and in joint 4, Q4 are the simultaneously movement 0-0-0-

0, and respectively successive movements 0-2-4-6; (iv) the all 

successive movement 0-2-4-6 determine increasing the 

proper frequency of the end-effecter by induced the 

acceleration oscillations; (v) between the analyzed cases of 

simultaneously movement 0-0-0-0 with joint 2 and 3 in a new 

body-joint position and in the initial positions, the best 

solution for Q3 is the case with joint 2 and 3 in new body-joint 

position, and for Q4 is the case without any changes of joints 

2 and 3.  

V. CONCLUSION 

The design of the proper new platform for assisted analyze 

of the dynamic behavior of industrial robots open the way to 

optimize the performances in Robotics. The assisted analyze 
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TABLE II.  MIN-MAX VARIATION OF MOMENTS IN STUDIED CASES  

Moment x y z < modul 

Simultaneously movement, joint position 2 and 3 were changed 

Q3 6000 14000 2250 20 8000 

Q4 6000 8000 3000 40 3000 

Simultaneously movement, joints in initial condition 

Q3 6000 15000 4500 35 4000 

Q4 5500 4000 2250 40 3000 

Successive movement, joints in initial condition 

Q3 5000 10000 3200 30 6900 

Q4 4000 3000 1600 40 2500 

Successive movement after 0.1s, joints in initial conditions 

Q3 4000 15000 4500 35 7000 
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Successive movement and simultaneously movement after 1.9s, joints 

in initial conditions 

Q3 5000 11000 3300 35 6000 

Q4 4000 3000 1600 40 2500 

Successive movement with 1s break, joints in initial conditions 
Q3 6500 10500 3300 30 6000 

Q4 4000 3000 1600 40 2500 
 

        In the table II was shown the synthetic results concerning 

the maximum variation of the moments components by ox, oy, 

oz axes, variation of module vectors and angles with the base 

application plane of robot. With the blue color is the minimum 

variation of the Q3 moment and with yellow the minimum 

variation of the Q4 moment. 

        After were analyzed all simulation results, the synthetic 

table II, we can do the following remarks: (i) the best solution 

with the minimum variation of the moment in the end-effector 

joint, Q4 will be the successive movement with one second 

break between them; (ii) the best solution for the minimum 
variation of the moment in the three joint, Q3 will be the case 

of the simultaneously movement with changed position of 

joints 2 and 3; (iii) by point of view of the minimum variation 

of the module of moments vectors in joint 2, Q3 the best 

solutions are simultaneously movement with initial positions of 

all joints, and successive movements for end effecter joint 

moment, Q4; (iv) the all successive movement determine 

increasing the proper frequency of the end-effecter because the 

induced oscillation by variation of acceleration; (v) between the 

analyzed cases of simultaneously movement with joint 2 and 3 

position were changed and the simultaneously movement in 
initial positions of the joints 2 and 3, the best one by point of 

view of Q3, is the case with joint 2 and 3 in new position, and 

by point of view of Q4 is the case without any changes of joints 

2 and 3. 

V. CONCLUSION 

        This research open the way to optimize the dynamic 

behavior of the industrial robots to obtain, finally the minimum 

variation of the velocities and accelerations in all robot’s joints 

to obtain similar minimum variation of the forces and moments. 



POZITIONS, VELOCITIES, ACCELERATIONS, FORCES AND MOMENTS RESULTS WITH ROBO- PVAFM
PLATFORM











The proposed ROBO-PVAFM software platform provides, compared to other similar platforms,

the following research possibilities:

➢analysis of the variation of positions (P), linear and angular velocities (V), linear and angular

accelerations (A) as well as of forces (F) and moments (M) in the conditions of simultaneous or

successive movements;

➢ PVAFM analysis in the conditions of changing the direction of the various joint- body element,

or body- joint element;

➢ PVAFM analysis in the conditions of movement with or without the object to be manipulated;

➢ complete analysis by modifying the various dimensions of the bodies or their materials;

➢analysis by partial or total modification of the parameters of the velocity characteristics,

parameters such as acceleration time, cycle time, time from the common origin of time, or the

time after which the deceleration starts, or linear or angular displacement values for various

joints;

5.CONCLUSIONS



➢the platform offers a broad framework for analysis by highlighting both 2D and 3D features, as
well as the variation on each axis of various kinematic and dynamic parameters;

➢the possibility to interactively calculate the inertia tensors for each body and to ensure the
visualization of the way in which the dimensions of the bodies influence the dynamics of the
movement is important for the constructive optimization taking into account the optimization of
the overall dynamic behavior of the robotic structure;

➢the proposed software platform ROBO-PVAFM is general and can be applied to any robotic
structure or to any complex multirobot structure with up to 5 DOF;

➢the maximum values of these vectors can be used in the dimensioning of the various mechanical
parts of the robots;

➢solving with this platform the problem of forward kinematics (FK) and inverse dynamics (ID)
ensures an important support in the development and future solution of inverse kinematics (IK) by
iterative numerical methods, as well as direct dynamics (DD) with the establishment of quasi-real
variation of velocities and accelerations, respectively of the quasi-real variation of the moments
by using these new results.



applications;

➢will be included in the platform the IK and DD of robots.

6. FUTURE WORK AND AI APPLIED IN IK



THE PROPOSAL OF THE NEW DYNAMIC NEURAL NETWORK
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f1 and f2 are the sigmoid activation functions, 

and a is the gain of these functions





The parameters what were researched are:

p1- the number of neurons;

p2 – the first teaching gain;

p3- step of the first time delay;

p4- the first sensitive function gain;

p5- the second teaching gain;

p6- the step of the second time delay;

p7- the second sensitive function gain;

p8- the magnitude gain of the proportional

error control;

p9- the third sensitive function gain and some

more recurrent links.
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