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Introduction 
The Dbl_Pendulums model has one ground reference and two bodies: 

1. b1= ground reference 
2. b2= pendulum1 
3. b3= pendulum2 

 
This memo shows how to build, simulate, and visualize two pendulums that swing under the action 
of gravity and a spring and damper force that couples their motions using XMR programs. In this 
set up the gravity is -32.12 ft/sec2 along the inertial z-axis. Some viscous friction is applied to the 
pendulums hinges torque to slow the Dbl_Pendulums towards the vertical position. The following 
is a snap shot of the Dbl_Pendulums. 
 
 

Figure 1.1 Image of the Dbl_Pendulums 
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1. Building Dbl_Pendulums 
The first thing to do in a simulation project is to define the model to be simulated. The Buildx 
program helps you to create that model interactively. You should have already read the memo on 
Pendulum. The Buildx dialogs that you learned there are nearly identical to those that you need to 
use to build the Dbl_Pendulums except for the data to be entered. So in the following, we will show 
the final menus that you should have for the Dbl_Pendulums example. 
 
The strategy for building the Dbl_Pendulums model is as follows. 

1. Start Buildx 
2. Start with a single body, b1. Use R1 command from the Buildx Menu to do that. See Section 

1.1 of the Pendulum memo 
3. Add bodies b2 and b3 as children to b1 
4. Name b1, b2 and b3 as {Ground, Pend1, Pend2} 
5. Set type of b1, b2 and b3 to {C, A, A} 
6. Set mass values to {0, 5, 5} slug-ft2 and other attributes of the three bodies… 
7. Need one force on b2 and its reaction force on b3 
8. Set the gravity vector to [ 0   0   -32.12] ft/sec2 
9. Define the Ydata, Odata and Udata lists for this simulation 
10. Define the sample time for saving the Odata to z.1 file 
11. Save the model to pendulum.txt and exit 

 
Let’s now go through the menus that displays the attributes of the Dbl_Pendulums model. Your 
starting point is the Buildx Menu shown below. From there type GO to open the Model Menus.  
 

 Figure 1.A Buildx Menu 
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1.1 Model Menus 
The Model Menus page for Dbl_Pendulums.txt is shown in Figure 1.1.1 below. At the top of that 
menu you see the connectivity diagram of  Dbl_Pendulums. The bracket after the body b1 encloses 
the alphabet C. That alphabet signifies that  b1 has a 1 rotational dof with respect to its parent 
frame, an inertial frame and that motion is prescribed. Since the prescribed motion will be zero, we 
have effectively grounded that body. There is another flag defined in the Gravity Menu that defines 
the translational degree of freedom of the system. In general, each body inboard motion can be 
characterized by a letter from A to H, their definition  is given in the next table. 
 
Hinge Type Hinge Motion Definition coordinates 

A 1 dof  rotation Hinge angle 
B 3 dofs rotation Attitude quaternion 
C 1 dof  prescribed rotation  Hinge angle 
D 3 dofs prescribed rotation Attitude quaternion 
E 1 dof  translation Hinge axial displacement 
F 3 dofs translation Hinge displacement 
G 1 dof  prescribed translation Hinge axial displacement 
H 3 dofs prescribed translation Hinge displacement 

Table 1.1.1 Hinge Type Definition 
 
 

Figure 1.1.1 Model Menus Page for Dbl_Pendulums 
 
 

1.2 Help Command 
 As in most menus in this program, there is a Help Menu to explain the data and the menu 
commands that are on the displayed page. If you type the H command from the Model Menus Page 
you would see the following. Use the H command liberally as you visit other menus. 
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Figure 1.2.1 The Help Menu of the Model Menus Page 
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1.3 Body Menu 
The B command of the Model Menus page takes you to the Body Menu. That menu for 
Dbl_Pendulums is shown next. 
 

Figure 1.3.1 Body Menu for Dbl_Pendulums 
 
Notice the entries in the PA, TP, AX and Angle columns. 

1.4 Buildx Dialog 
A typical dialog with Buildx starts with you typing  <command><j=data index> <Return>. The 
command may be to switch to another menu, some action to the current menu or for some 
information. In the latter case, you would supply the requested information and Buildx would 
update the model database accordingly. 
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So by typing H in the Body Menu, you would see the definition of the data and commands on this 
page.  
 

 
Figure 1.4.1  Help Menu for the Body Menu 

 
 
Buildx has the following data editing restrictions for DEMO license users.  
1. It cannot add or remove objects (body, wheel, force, position markers … etc) 
2. It cannot change the value of selected mass property data (mass, inertia, cm position, … etc. ) 
  
However, it still allows the DEMO users to set the initial conditions for the simulations. These are 
the hinge angles, initial body(1) attitude matrix, the hinge rates, wheel rates, and others. 
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1.5 Initial Attitude of B1 
The attitude of  body(1) in the inertial frame is defined by its DC0 matrix in the Body(1) Menu. 
 
To define the body(1) attitude, you would type E1 from the Model Menus page to go to the Body(1) 
Menu and you would see the next menu. 

 

 
Figure 1.5.1 Menu for Body(1)  

 
Look at item 12. It is set to an identity matrix. Let’s change it to a 90 degree rotation about the z-
axis,  then proceed by typing C12 (meaning change item 12) to open the Edit DC Menu. The 
following dialog rotates body(1) frame by a 90 degree z-axis rotation. 
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Figure 1.5.2 Attitude Matrix Edit Menu 

 
In this dialog. The C3 command means change item(3) to which we answered with [0  0  90]. 
Finish the dialog with a Return. After that you would see the changed DC in the next display. 
 

 
Figure 1.5.3 Attitude Matrix Edit Menu after the c3 command is executed 

 
 
Type A to accept the result and return to the Body(1) Menu which reflects the changed DC0 and 
B2I  matrices. 
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Figure 1.5.4 Body(1) Menu after the DC0 Matrix Edit 
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1.6 Attributes of Dbl_Pendulums 
When all the data for the Dbl_Pendulums Data have been entered you should see the following 
displays. In other words, you should visit all the following menus to be sure that all the body 
attributes are entered properly before running a simulation. 
 

Figure 1.6.1 Body Menu Display for the Dbl_Pendulums 
 

Type M from the Body Menu to open the Mass Menu. Use Mj to change the mass of body(j). Figure 
1.6.2 is the Mass Menu for Dbl_Pendulums. 
 

Figure 1.6.2 Body Mass Menu Display for Dbl_Pendulums 
 
Type I from the Body Menu to open the Inertia Menu. Type Ij to change the inertia of body(j). The 
next figure is the Inertia Menu of Dbl_Pendulums. 
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Figure 1.6.3 Body Inertia Menu for Dbl_Pendulums 
 
Type CM from the Body Menu to open the CM Position Menu. Type Cj to change the cm position 
of body(j). The next figure is the CM Position Menu of Dbl_Pendulums. Notice that we have 
changed that position to [ 0  0  2] ft.  

 

Figure 1.6.4 Body CM POSITION MENU for Dbl_Pendulums 
 

 
Type HP from the Body Menu to open the Hinge Position Menu. Type Pj to change the hinge 
position of body(j). The next figure is the Hinge Position Menu of Dbl_Pendulums. Notice the base 
position of Pend1 and Pend2 are 1 foot apart along the ground y-axis. 

 

Figure 1.6.5 HINGE POSITION MENU for Dbl_Pendulums 
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Since there are no translational hinge in this model, we will skip the hinge displacement and 
displacement rate menus. 
 
We set the initial angular rates of Dbl_Pendulums to 0.2 deg/sec. Type W from the Body Menu, and 
you should see the angular rate menu as follows.  
 

Figure 1.6.6 Angular Rate Menu of Dbl_Pendulums 
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1.7 Position Markers Menu 
The Dbl_Pendulums model needs one position marker on b1 and another on b2 for the inter-body 
force computation. We will create these by first typing PM from the Model Menus page to open the 
Position Marker Menu. Assuming that there are no markers in the menu at this time. Then type A to 
add the first marker. Repeat it again to add the second marker. Set their names to MKRP1 and 
MKRP2 using the Nj command. Set their parents to [2  3] using Pj command.Set their positions on 
the respective bodies to [ 0  0  1] ft using the PPj command. The result is as follows. 
 

 
Figure 1.7.1 Position Marker Menu of Dbl_Pendulums 

 
Use the H command to open the Help Menu to see the use of other commands in this menu. 
 

1.8 Force Menu 
The Dbl_Pendulums example requires a force vector to push body(2) at MKRP1 and an equal and 
opposite force to push body(3) art MKRP2. See Section 1.7 for the position markers definition. So 
you would type F from the Model Menus page to open the Force Menu. Assuming that there are no 
forces defined, then you would type A to add the first force. Hit the Return key to complete the 
command. Repeat it again to add the second force. Apply the following settings for the two forces. 
 

idx Name Parent(P) Type(T) Coordinate(C) Position(P) 
1 F1 2 3 1 [0  0  1] ft 
2 F2 3 3 1 [0  0  1] ft 

Table 1.8.1 Force Setting for Dbl_Pendulums 
 

The corresponding Force Menu is shown next. 
 



 16

 
Figure 1.8.1 Force Menu of Dbl_Pendulums 

 
Force type of 3 means that the indexed force is a (3 x 1) force vector  are to be supplied at run time 
to the dynamics solver. Therefore, there must be two external forces in the Udata List. See Section 
1.10. 
 
We also need to specify the position the forces are applied. You would type POS to open the Force 
Position Menu. Then use PPj command to enter the position of force(j) as listed in Table 1.10.1. 
The resulting Force Menu is as follows. 
 

Figure 1.8.2 Force Position Menu for Dbl_Pendulums 
Type H to view the Help Menu to see the use of other commands in the Force Menu. 
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1.9 Gravity Menu 
 The Gravity Menu lets you specify the gravity vector for the simulation. You can also 
specify the inertial position of the origin of the Body(1) fixed coordinate frame in the inertial frame. 
The Gravity Menu for Dbl_Pendulums is shown next. 
 
 

Figure 1.9.1 Gravity Menu for Dbl_Pendulums 
 

 
Items 4 and 5 are the inertial position and velocity of the origin of the frame that’s fixed on 
body(1). Items 2 and 3 are the inertial position and velocity for the system cm. They are related by 
 

(1.9.2)                                                                                         
(1.9.1)                                                                                        

1

1

MCREFVELSYSVEL
CMREFPOSSYSPOS
&+=

+=
 

where 
 CM1 = system cm relative to the body(1) origin in inertial coordinates 
 1MC &  = system cm velocity relative to body(1) origin in inertial coordinates 
 
Item 6 is the gravitational acceleration in the inertial frame. It is set to zero for the moment. You 
can use the C16 command to toggle it between 1 and 0.  If  SYSACC_FLAG = 1, then it means that  
the dynamics program dynawiz1.dll will solve the acceleration REFACC in the inertial frame, based 
on the total external forces in the system. Otherwise, REFACC would be a prescribed time function 
to be supplied to the dynamics solver, dynawiz1.dll, from the Simulink workspace. For this example 
REFACC will be zero. That will ground the base body of Dbl_Pendulums. 
 
Use the Cj command to change item(j) in this menu. The next figure is the Help Menu for the 
Gravity Menu. 
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Figure 1.9.2 Gravity Menu Help Display 
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1.10 Y.O.U. Data 
Three data lists need be defined in any simulation. These are the Ydata, Odata and Udata. The 
Ydata list are the parameters that the dynamics solver (dynawiz1.dll) outputs to the control system 
workspace. The Odata list are the parameters that the solver outputs to a plotfile (z.1) in the course 
of the simulation. The Udata are the force and torque signals that the solver reads from the control 
system workspace to move the modeled mechanism/vehicle. 
 
For the Dbl_Pendulums example, we want the angle and angular rate of body(1) for the Ydata. To 
do that, you would type Y from the Model Menus page to open the Ydata Menu. This menu could 
be emptied using the RR command.  
  

 
Figure 1.10.1 Empty Ydata Menu for Dbl_Pendulums 

 
You would type A to add data to the end of the current list. If there is a non-empty list already, you 
would type Aj to insert data at the jth list position. So, after the A command you would see the 
Ydata Selection Menu. The next dialog adds Angle(2) to the Ydata list. 
 

 
Figure 1.10.2 Ydata Selection Menu Dialog 
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In the above dialog, the S1 command means selecting Angle (parameter 1). You follow the Sj 
command by the data index. In this case you select 2. Then type Y  to accept the data. After you hit 
Return, Buildx would acknowledge that request. Repeat this process for all the data that are needed 
for the dynamics solver to pass to the control system. The Ydata list for Dbl_Pendulums is shown 
next. 
 

Figure 1.10.3 Ydata List for Dbl_Pendulums 
 
Type D to return to the Model Menus page. 
 
You would define the Odata list to record the dynamic response to the plot file (z.1). To do so, you 
would type O from the Model Menus page to open the Odata Menu. By the same procedure just 
described, you would generate the following Odata list for Dbl_Pendulums. 
 

 
Figure 1.10.4 Odata List for Dbl_Pendulums 

 
The meaning of the parameters above is as follows. 
 
 (angle,2:3) = hinge angles of body(2:3) 
 (wrelax,2:3) = hinge angular rate of body(2:3) 
 (htqax,2:3) = hinge axial torque of body(2:3) 
  (xfsum,2:3) = external forces on body(2:3) 
 (mkrpos,1:2) = position markers(1:2) position in body(1) coordinates 
 (mkrvel,1:2) = position markers(1:2) velocity in body(1) coordinates 
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Use the Rj command to remove the jth data in the list if necessary. You can type P from this Menu 
to open the Plotme menu to create a Matlab script called plotme.m to view the time response of the 
Odata that you have selected. How this menu works is explained in the next section. 
 
Type the done command D to return to the Model Menus page. 
 
You would type U from the Model Menus page to go to the Udata Menu. By the same process as 
explained above you would have created the following Udata list to send the actuation signals to 
Dbl_Pendulums dynamics solver. 

 
Figure 1.10.5 Udata List for Dbl_Pendulums 

 
The meaning of the parameters above is as follows. 
 
 (htqax,2:3) = hinge axial torque of body(2:3) 
  (xf,1:2)  = external forces(1:2) 
 

1.11 Plotme Menu 
The dynamics simulation saves its selected odata (see section 1.8) in the z.1 file for later analysis 
and viewing. We will create a Matlab script called plotme.m to help display these data. For that 
purpose, you would type P from the Odata Menu to open the Plotme Menu to start a typical dialog 
as described as follows. 
 

1. If a plotme.txt file already exists, then type RD to read in the plotme data. You can edit 
those data or form new plotme data by the following steps. 

2. Type A in the Plotme Menu to add a new page of plots. 
a. Supply a title when prompted 
b. Execute the A command as many times as the number of figures desired 
c. Type Rj to remove the jth figure if necessary 

3. Type vj to define the variables of figure(j) 
a. A Plotme Vars Menu would open for figure(j) 

4. Top of the Vars Menu are the Odata List 
5. Type Ak to select odata(k) to the vars list 

a. Execute Ak for different k’s for as many variables that you want to be displayed on 
the current figure 

b. Type Rk to remove odata(k) if necessary 
6. Type APk to define a plot for variable(k) 
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a. Execute APk for different k’s to create other plots 
7. Type F to set the plots format(n, m). The latter means that the plots will be displayed in an n 

rows by m columns format 
8. Type D to return to the Plotme Menu 
9. Repeat steps 2-8 until all the figures and their variables are defined 
10. Type M to make the plotme.m script From the Plotme Menu  
11. Type SV to save the Plotme data that you have generated to plotme.txt 

 
The Plotme Menu after five figures were defined appears as follows. Apply steps 2 and 3 as 
explained above to create these figures. 
 

 
Figure 1.11.1 Five Figures Created for Dbl_Pendulums 

 
You can edit the variables for display in each of the four pages by typing the vj command for j = 1 
to 4 from the Plotme Menu. Review steps 5, 6 and 7 of the procedure above regarding the editing 
commands that govern the Plotme Vars Menus. The Plotme Vars Menu for the five figures above 
are shown next. Type H to view the help menu for the commands on this page. 
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Figure 1.11.2 Angles Data for Dbl_Pendulums 

 
You can hide the Odata display in the Plotme Vars Menu by typing the O command as is done for 
the next figures. 
 

 
Figure 1.11.3 Angular Rates for Dbl_Pendulums 
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Figure 1.11.4 Hinge Torque for Dbl_Pendulums 

 

Figure 1.11.5 Coupling Forces Data for Dbl_Pendulums 
 
 

Figure 1.11.6 Position Markers for Dbl_Pendulums 
 

Remember to execute steps 10 and 11 in the Plotme Menu dialog to save the plotme data and to 
generate the plotme.m file. 
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1.12 Timing Data 
You have to tell the dynamics solver the data frequency that you want to save the Odata with. This 
is the only timing data that needs be defined if you are simulating Dbl_Pendulums in the Simulink 
workspace. You would type DT from the Model Menus page to arrive at the following page. 
 

 
Figure 1.12.1 Times Menu for Dbl_Pendulums 

 
Note that we set the plot data sample time is 0.1 second. Items 3, 4, 5 and 7 are not elevant to the 
Dbl_Pendulums simulation if it is done with Simulink.. 
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1.13 Save Model Data 
After editing the model data, you should save it by typing the SV command from the current Menu. 
The dialog below is from the UDATA Menu. You will be prompted as follows. Choose option 1 
for now. Most other menus hav the SV command. 
 

 
Figure 1.13.1 Save File Command Dialog 

 
After you type return in the above dialog, you would have saved the data to Dbl_Pendulums.txt. 
You also have two other options. Try them next time. 
 

1.14 Exiting Buildx 
You can quit the Buildx program by clicking the top right x button or through the Exit command in 
the Buildx Main Menu. 
 

1.15 XMR USER’S MANUAL 
For more details about how to use Buildx, read the XMR USER’S MANUAL . It is located in the 
C:\xmr\ folder. 
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2. Simulating Dbl_Pendulums 
 There are two parts to creating a Dbl_Pendulums simulation. One is to create the 
Dbl_Pendulums.txt model file as is done in Section 1. The other is to create the Simulink mdl file to 
mate the dynamics solver (dynawiz1.dll) and the actuation forces that determine the motion of 
Dbl_Pendulums.  
 
The procedure to simulate the Dbl_PPendulums is as follows: 

1. Execute the run_buildx.bat file out of the Dbl_Pendulums folder. 
2. Set up the initial condition with Buildx. These include initial body(1) angle and angular rate  
3. Save the setup condition to Dbl_Pendulums.txt before exiting Buildx.. 
4. Double click Dbl_Pendulums.mdl to start Matlab and Simulink with Dbl_Pendulums 

program in the Simulink window. 
 

 

 
Figure 2.1 Simulink Model of Dbl_Pendulums 

 
Important: The digital clock is a must to insure that the plot data are sent to the z.1 file. Its 
sample time must be set to the dt_plot value as given by the Times Menu (see Sec. 1.9). 
 
The etime computation block is inserted to compute the elapsed time for the simulation. It is 
for evaluating the speed of the simulation and is not necessary for the simulation. You can 
change the time setting for the et_calc.m if you want to run the simulation for a time 
different from 100 seconds. 
 
The control system is shown next. One functional block computes the hinge torques to b2 
and b3, and the other block computes the spring and damper force that couples the two 
pendulums. 
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Figure 2.2 Dbl_Pendulums Control System 

 
Go to the Matlab window and open the files htq_calc.m and inter_body_forces.m  with the 
edit command to see the details of their computations. 

 
5. Run the simulation for 100 seconds for the demonstration case (set that time in the 

Simulation Menu, see the control bar at the top of the window). 
6. Type plotme in the Matlab window to see selected simulation result that is saved in the z.1 

file during the simulation. You can execute plotme any time during the simulation. You 
would see the next three figures. 

 
 
Dbl_Pendulums Simulation Sequence of Events: 

Time(sec) Action 
0  Dbl_Pendulums starts with an angular rate and angle setting given in the 

Angle Menu 
>0 Hinge torque damps out the swinging motion, XF1 and XF2 couples the 

motion of the two pendulums 
100 simulation ends 

 
 
The following figures shows the time response of the Dbl_Pendulums plotted by the plotme.m 
script that we created in section 1.11. 
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Figure 2.3 Dbl_Pendulums Angles (deg) 
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Figure 2.4 Dbl_Pendulums Hinge Rates (deg/sec) 
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Figure 2.5 Dbl_Pendulums Hinge Torque (ft-lb) 
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Figure 2.6 Dbl_Pendulums Force Data 
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Figure 2.7 Dbl_Pendulums Markers Data 
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3. Animating Dbl_Pendulums  
QX3D is the program that helps you visualize the simulated model in either still pictures or in a 
movie. The following procedure explains that process for the Dbl_Pendulums. 
 
First you would double click run_qx3d.bat from the c:\xmr\Dbl_Pendulums\ folder. You will see 
the QX3D greeting page as shown next. 
 

 

 
 

Figure 3.A QX3D Greeting Page 
 
Hit Return to go to the QX3D Menu. From there type GO to to to the Model Menus. You should see 
the next two displays. 
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 Figure 3.B QX3D Menu 
 
 

 
Figure 3.C Model Menus 

 
The Model Menus gives you the option of going to the Visualization Menu and to several other 
menus that relates to the visualization activities. These include the Body(B), Position Marker(PM), 
Direction Marker(DM), and Data(O) Menus. 
 
The top of the QX3D Menu indicates that the current model is Dbl_Pendulums.txt and the 
associated shape file. This is because the current.1 file in the present model folder points to that 
file. Go to the model file and double click current.1 and you should see the next display. 
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Figure 3.D Current.1 File for Dbl_Pendulums 

 
The way QX3D works is that it makes use of the geometric information in the current model file in 
creating a stick-figure model for you and save it in the Dbl_Pendulums.shp file. You can then 
modify that stick figure by adding, editing additional shapes per body to enhance the quality of the 
displayed picture of your model.  
 

3.1 Save Shape File 
The only command that lets you save the shape data is the exit command at the QX3D Menu. With 
the X command, QX3D would first prompt you to save the model data. (You might have changed 
the angles or the geometry of the model.) Afterwards, it would prompt you to save the shape data. 
You would respond accordingly either Y or N. Then you exit QX3D. 
 

3.2 Quit QX3D 
You can always exit from QX3D by clicking the x button at the top left corner of the QX3D 
Window. Or you can go to the QX3D Menu and exercise the X command as explained in (3.1). 
 

3.3 Body and Other Menus 
Changing the member body properties especially the coordinates, attitudes, and linear dimensional 
attributes are very necessary in the course of building the shape model of the Dbl_Pendulums. You 
would use the B command from the Model Menus page to make those changes in the manner 
explained in Section 1.0 earlier. After these geometry changes have been made. You would go to 
the Visualization Menu and update the shape files and display the image of the Dbl_Pendulums that 
has the latest geometry data. 
 
The same can be said about the Position Marker and Direction Marker changes. 
 

3.4 VRML Menu for Visualization 
You would type VR from the Model Menus to display a still image of the Dbl_Pendulums or to 
animate it. You should see the VRML Menu display as in Fig. 3.4.1.  
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Figure 3.4.1 VRML MENU for Dbl_Pendulums  
   
On first entry when the Dbl_Pendulums.shp file is still empty, QX3D would have created a short 
list of shapes for each body based on the geometrical data that are in the Dbl_Pendulums.txt file. 
These shapes are the spheres for the cm, cylinders for the lines connecting the origin of the local 
body frame to the cm, and to the hinges of child bodies. It also includes a box to represent where 
the hinge is located. 
 
You are at liberty to change them later. As the VRML Menu shows, body(1) has 6 shapes and it has 
the ground.wrl  to visualize it. Body(2) has 5 shapes. So has body(3). 
 
QX3D reserves body(40) to define the shapes used for the background. These shapes can also be 
edited, and their images are displayed through the world.wrl file. 
 
There are 12 commands that can be invoked from the VRML MENU. Please review Section 3.5 and 
3.6 in the Pendulum memo and the QX3D User’s Manual on how to edit shapes. 
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3.5 Make a WRL File 
After you have made changes to the shapes of body(j) there are three ways that you can regenerate 
the wrl file for that body. 
 
Method 1: Type MK from the Shapes Menu of body(j) 
Method 2: Type Mj from the VRML Menu 
Method 3: type MX from the VRML Menu 
 
The last method regenerates the wrl files for all bodies. 
 

3.6 Display a Still Image 
VRML Menu has two commands to display still images. The Vj command lets you see the still 
image of body(j). The VX command lets you see the still image of the entire model. 
 
The procedure of displaying still images from the QX3D program is as follows. 

1. Go to the Body Menu 
2. Set the hinge angular and displacement coordinates to desired values using the Gj and the 

dP commands from the Body Menu. For this example, these commands are not necessary. 
However we can set the initial B2O (body to orbit attitude matrix) by going to the Body(1) 
Menu. See section 1.5. 

3. Set the hinge attitudes using the C12 command in the Body(j) Menu (Use Ej command of 
the Body Menu takes you from the Body Menu to Body(j) Menu) 

4. Set the hinge locations and the cm positions using the HP and CM commands from the 
Body Menu  

5. Return to the Model Menus Page 
6. Type VR to go to the VRML Menu 
7. Type MX to create all the wrl files of the model 
8. Type VX to see the still image of the Dbl_Pendulums. The following image is obtained after 

some perspective manipulations using the study-turn, study-plan, and study-pan image 
control knobs that lie on the left edge of the browser window. 
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Figure 3.6.1 Still Image of  the Dbl_Pendulums 

 

 
Notice that there is a 3-axis reference fixed to body(1), and the inertial 3-axis reference are co-
located at the origin of the body(1) fixed 3-axis. The {red,green,blue}scheme means the{x,y,z} 
axes respectively.  
 
The default inertial coordinate frame orgin is located at [0 0 0], however in order to place it else 
where you would type the 3X command from the VRML Menu page. This opens the 3-Axis Menu. 
and make the change in the 3-axis Menu page as shown next. The next figure shows the setting of 
the 3-axis location to [0 2 0] by the AP command. The figure after that shows the use of the RWO 
command to apply the location change to the World frame only. 
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Figure 3.6.2 Setting the Location of the 3-Axis Origin by the AP Command 
 

Figure 3.6.3 The RWO Command Applies the Current Setting to the 
 World Frame 3-Axis 

 
Refresh the wrl files with the MX command from the VRML Menu. Type the VX command again to 
see the updated Dbl_Pendulums image. 
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Figure 3.9.3 Dbl_Pendulums Image after offsetting the placement of  

the World 3-axis 
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3.7 Animated Image 
The Animate Command, A, of the VRML Menu opens the ANIMATE BY SIM DATA MENU. To 
prepare for the animation, a simulation of the Dbl_Pendulums must have been already run In other 
words, a non-empty data file (z.1 file) resulting from an arm simulation must be present in the 
model folder. The content of z.1 is defined by the ODATA list that was generated earlier in the 
model definition. See section 1.10.  
 
QX3D assigns a VRML DEF Node to each body in the system. It automatically connects these 
nodes to their respective coordinates in the z.1 file by their locations in the latter. The Animate 
Menu shows that connection as in Figure 3.3.1. 
 

Figure 3.10.1 Animate Menu for Dbl_Pendulums 
 
You can hide the Odata list in the above display by typing the O command. The next dialog leads to 
a 100 second animation of the the Dbl_Pendulums at 1x real time speed. 
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Figure 3.10.1 Dialog to Animate Dbl_Pendulums 

 
You would use the control knobs around the browser to see the animation in your desired 
perspective. 
 
 
  


