Pololu’s Minimu-9 v2 to 3DSMax

This is a little tutorial for you to interact in real time with the Pololu’s Minlmu-9 v2 to 3DSMax through
Arduino Uno board and usb connection.
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What you will need:

Hardware:

1) Minlmu-9 v2

2) Arduino Uno Board

3) Usb cable

4) Cable for the connection between Minlmu and Arduino boards

Software:

1) Arduino Software

2) 3DMax (Autodesk 3DStudioMax)

3) Framework Dotnet (you can download it from: http://www.microsoft.com/nef)*
*may be you have already instaled dotnet in your system

1. Connect Minlmu to Arduino
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2. Install Arduino Software:
Download it from http://arduino.cc/en/Main/Software

Buy Download —Getting Started Leaming Reference Hardware FAQ

Download the Arduino Software

The open-source Arduino environment makes it easy to write code and upload it to the i/o board. It runs on Windows,
Mae OS5 X, and Linux. The environment is written in Java and based on Processing, avr-gee, and other open source

software.

THE Arduino SOFTWARE IS PROVIDED TO YOU "AS IS, AND WE MAKE MO EXPRESS OR
IMPLIED WARRANTIES WHATSOEVER WITH RESPECT TO ITS FUNCTIONALITY,
OPERABILITY, OR USE, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR INFRINGEMENT. WE
EXPRESSLY DISCLAIM ANY LIABILITY WHATSOEVER FOR ANY DIRECT, INDIRECT,
CONSEQUENTIAL, INCIDENTAL OR SPECIAL DAMAGES, INCLUDING, WITHOUT
LIMITATION, LOST REVEMUES, LOST PROFITS, LOSSES RESULTING FROM BUSINESS
INTERRUPTION OR LOSS OF DATA, REGARDLESS OF THE FORM OF ACTION OR LEGAL
THEORY UNDER WHICH THE LIABILITY MAY BE ASSERTED, EVEN IF ADVISED OF THE
POSSIBILITY OR LIKELIHOOD OF SUCH DAMAGES.

By downloading the software from this page, vou agree to the specified terms.

Download

Next steps
Arduino 1.0.1 (release notes), hosted by Google Code: Getting Started
. Reference
+ Windows Environment
+ MacOSX A
choose your system 4+ Linux: 32 bit, 64 bit E~‘-31"’113|E'5
Foundations
+ source FAD

Downloads will be available from arduino.cc soon.

Install it and test it with your Arduino board. You will have to know which COM port from your computer
will be the right one to connect with your Arduino board. Usually you can try the COM3 without prob-
lems.

Of course we are talking about the usb connection from your Arduino to your computer here.

3. Add the two sensors from Minlmu-9 v2 libraries:

L3GD20 (gyroscope) Library

LSM303DLHC (accelerometer + magnetometer) Library

You will need to add this two Minlmu-9 v2 sensors libraries to your Arduino-software libraries.
3.1 Download the L3GD20 library from here: https://github.com/pololu/L3G/downloads

github

pololu/L3G

Code Netwo|

Files Commits Branches 1

|———— Download as zip Download as tar.gz

download from here

There aren't any downloads ye1




3.2 Download the LSM303DLHC library from here: https://github.com/pololu/LSM303/downloads

github

pololu / LSM303
Code Network
Files Commits Branches 1

download from here

—— Download as zip Download as tar.gz

There aren't any downloads yet. By

3.3 Decompress those files downloaded, and move the "L3G" and “LSM303” folders into the "libraries”
subdirectory inside your Arduino sketchbook directory. You can view your sketchbook location by select-
ing File->Preferences in the Arduino environment; if there is not already a "libraries” folder in that location,
you should create it yourself. After installing the library, restart the Arduino environment so it can find the
L3G and LSM303 libraries and it examples.

4, Calibrate your Minlmu-9 v2

This is for get the correct values for the Min and Max values for the magnetometer from your board.
4.1 Connect your Minlmu board to your Arduino board, connect your Arduino board to the usb port.
Open the “Calibrate” example from your Arduino environment: File/Examples/LSM303/Calibrate
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4.2 Watch the values from the serial monitor: Tools/Serial Monitor

2@ Calibrate | Arduino 1.0.1
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Take the Minlmu board as far as you can away from the computer or other device which can produce a
magnetic field, or Iron objects too.

Rotate the board in all possible angles until you see that the values from the Serial Monitor don’t change
anymore.
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Write this values on a paper or whatever (minX, minY, minZ, maxX, maxy, mxZ)

5. Charge the “MinimuToMaxArduino” software from the MinlmuToMaxArduino folder into the Arduino
board

In Arduino: File/Open/MinlmuToMaxArduino/MinImuToMaxArduino

5.1 Change the values of min ad max of the magnetometer with the ones that you wrote before.

/4 LEM303 magnetometer cal
the Pololu L libr|

#define M ¥ MIN -Zel

#define M ¥_MIN -354

#define M Z_MIN -275
change this values with your values — #define M X _MAX 307 )

#define M_Y_MAX 313
#define M_Z_MAX 277

#define Kp ROLLPITCH 0.0Z




Note: The “MinimuToMaxArduino” is the same that the "MinIMU9AHRS” provided by Pololu but with a few
changes, in the Hz output, this works with 25 Hz, meaning that will be 25 frames per second in 3DSMax,
also in the Serial Output are some changes.

Once you change the values of the magnetometer, charge the software to your Arduino board

6. Open 3DSMax (Autodesk 3DSMax), and Open Maxscript
6.1 In 3DSMax go to MaxScript/Open Script.
From there browse inside the folder MaxScript/MinimuToMaX
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The MaxScript Editor will open. Change the COM port to the one that you are using with Arduino

File Edit Search View Tools Options Language Windows Help

i port = dotMetObject "System.I10.Ports.SerialPo

2 port.parity = port.parity.none —] . .
3 port.databits = 8 — change this COM with yours
4 port.stopbits = port.stopbits.one

5 port.handshake= port.handshake.RequestToSend

6

7 rollout MinImu "MinImuToMax" width:90 height: 150

8 o

9 dotNetControl dn_labelPR "System.Windows.Forms.Label" text:"secon

10 dotNetControl textboxctrl "System.Windows.Forms.TextBox" pos:[20,

11 button Frames "Frames" width:50 height:20

12 button Start "Start" width:50 height:20
13 button Stop "Stop" width:50 height:20

14

15 on Frames pressed do

16 G (

17 finSec = textboxctrl.text as integer
18 finFrame = finSec * 25

19 animationRange = interval 0 finFrame
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Drag the selected text to the toolbar, the mouse cursor will turn to a “+”
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B Fle Edit Search View Tools Opbions Language Windows Help

port = dothNetObject "System.I0.Ports.SerialPort” "COM3" 115200
port.panty = port.parity.none

port.databits = &

port.stopbits = port.stopbits.one

port.handshake= port.handshake.RequestToSend

rollout MinImu "MinImuToMax" width:90 height:150

dotNetControl dn_labelPR "System.Windows.Forms.Label" text:"sec pos:[20,10] width:50 height:20
dotNetControl textboxctrl "System.Windows.Forms. TextBox" pos:[20,30] width:50 height:30
button Frames "Frames" width: 50 height:20
button Start "Start” width:50 height:20
button Stop "Stop" width:50 height: 20

on Frames pressed do

B (

finSec = textboxctrl.text as integer
finFrame = finSec * 25
animationRange = interval 0 finFrame

don't drag here!

A new button is created and it will look like this

Right click over this new button, and choose “Edit Button Appearance...” a new dialog box will appear
Choose “Text Button”. In “Tooltip” box write “Minimu”, In “Label” box write “Minlmu”, click “OK”

Edit Macro Button i

Tooltip: | MinImu

l * TextButton Label:  MinImu

Image Button

EE= BT

Cancel

Now, your Button will look like this, and it doesn’t matter if you close 3DSMax, the button will be there
always.

Tvpe 2 keyword or phrase

E fIEI ﬁ E’ MinImu ‘i'j,




6.2 Playing with Minlmu to MAx
Close 3DSMax and open it again, check if the “Minimu” Button is still there.

Go to File/Open/MinimuToMax/3DSMax/Predator2012 or oy m|.= ﬁGmu: oo

2011 or 2010 (depending on your version of 3DSMax) _ 2 a4 B
In my case | work with 3DSMax 2013 ' L

Graphite Modeling Tools
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This Button is “File”

Once the scene with the Predator airplane appear, click on the “Minlmu” button that you created before

Now the Minimu Program will appear at the center of the screen, IT'S VERY IMPORTANT to move itto a
side, for example Up Left corner as you can see in the image below (that’s because when the program
starts you will not be able to move it until it finish, if you are a programmer and know how to fix this
please do it!)

Graphite Modeling Tools Freeform C Object Paint
Polygon Modeli
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Check for the Frame Rate options (it must be 25
frames per second)

Right click over the “Play Animation” button at the
right low corner of the screen

Fiters... ¥ 0

Time Configuration

The “Time Configuration” dialog box appear, enter
Custom, and 25 in the “FPS” box (this if 25 is not al-
ready there)

Now, the program only work with a time Interval, for
example you want to play 60 seconds, then enter in
the “Seconds” box 60, or what-ever you want, please
enter only integer numbers.

You will see that when the program is runnig you will
not be able to interact with 3DSMax until those 60
seconds ends. If someone could do it better changing
the MaxScript, be my guest!)

Now, click on the button “Frames” on the Minlmu Program, and you will notice that the animation tab end
frame changed from 100 to 1500 (that’s 60 sec * 25 fps)

1500
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Now, leave your Minlmu steady in a flat position in the desk or
what-ever; plug your Arduino board to the usb port and click the —
“Start” button in the Minlmu program, wait until the airplane start
to move searching for his Heading initial pose (it might take

several seconds). L
Now you can move freely your Minlmu board.

The program will continue until the seconds that you enter ends.




When the action ends and the airplane stops moving click the button
“Stop” in the Minlmu program.
Do not unplug your Arduino board!

seconds
30

Frames

Now, if you want to play it again click the “Go To Start” button
in 3DSMax at the right low corner.

This will set the Frame timeline to frame 0, and you can play
again the Minlmu program, just repeat the steps you did before; 1450 1500

Enter “Seconds”, click “Frames”, click “Start” , wait until the air- fed Rl k4 31 v w0 &
plane get it’s position, move the Minlmu board, wait until the air- Ky NN EEER W = R
plane don't move anymore, and click “Stop”

If you get some message like “COM does not exist’ just unplug Arduino and close and open The
3DSMax again.

7. Record your animation!
You can record your animation and play it after to watch your movements

Just click on the “Auto Key” button, you will

notice that it turns red and also the frame

arround the viewport turns red.

Now simply repeat the steps you did before

with the Minlmu program and all the airplane b o

movements will be recorded in real time. / Selectet [~ WA
ey Filters... KM 0 T B

Once the airplane doesn’t move anymore, click the “Stop” button on the Minlmu program, then click the
“Go To Start” (1) button in 3DSMax, and click the “Play Animation Button” (2), by default the animation will
loop.

8. Clean your animation

You will notice some flickering caused by the accelerometer mostly, but you can get an incredible smooth
movement once you recorded your animation.

Select the airplane with the left button

you will notice that
when you select
the airplane appear
some kind of white
box lines, this
means that the air-
plane is selected
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Something like this will appear, check that the “Rotation parameters” in XYZ are chosen or highlighted, if
not, select them
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Now, in the Track View-Curve Editor, go to Curves/Simplify
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Now, the “Simplify Curve” dialog box appear, in “Threshold”
enter a number, may be 10 is too much, just play with it and Thresheid: [10
notice how your animation plays now. You will notice is incredi-
ble smooth now. But of course the movement will change too.

Cancel

Well, that,s all, | hope that someone could find this tutorial and MaxScrip useful, of course you can im-
prove it if you have some programming skills.

May be a potentiometer can be plugged to the Arduino board and work like an accelerator of some 3D
airplane or what-ever.

You can watch a little video of this thing working here:
http://www.youtube.com/watch?v=PyUgsx3SuyE&feature=plcp

Thanks for reading!

cheers

Nippur



