Brushless Gimbal

Worldwide first Open Source Brushlessgimbal Controller

Brushlessgimbal.de

when you receive any Brushless Gimbal Controller that is running the Open source project, you
might run into some of the following problems when connecting to the computer. when connecting
windows will install all the drivers for you but if it set's the com port above 9 when you go to connect
to the GUI configuration software it will not connect.
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FT232R USB
UART

= FT232R USB UART  Model: FT232R USB UART
| Category: Unknown

if you right click and go to properties you will see this next image
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Device Functions:

Name Type
| G USB Serial Converter Universal Se. l
| Y USB Serial Port (COM15) Forts [COM

Device Function Summary

Manufacturer:  FTDI

Location: Port_#0002 Hub_#0004

Device status:  This device is working properly.

—

as you can see in this image windows has assigned COM 15, so this will not allow you to connect to
the GUI So you need to change this to between COM 1to 9
then you will be able to connect.



To change the COM port go to your computer icon on your desktop and right click and go to
properties then click on device manager this will open
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click on the USB Serial Port (COM15) and this will open

click on the Port Settings and you will see this image
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Port Settings | Driver | Details

Bits per second: | 3600

Data bits:
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Flow control:

[ Advanced... ] [ Restore Defaults ]

this will open this image next
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click on the com port settings tab and this will open
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change this to a com port that is not in use (if you find that they are all in use) then select one that is
between (1 to 9) and click OK.



Now that you have got connected we need to load the code that can be found here

Arduino

https://code.google.com/p/brushless-gimbal/downloads/list

when you have down loaded the software and unzipped it you will also need Arduino this can be

found here http://arduino.cc/en/Main/Software

Ok now that you have the software that is needed we will load the code, to do this you need to start
up Arduino. Go to the folder that you have unzipped Arduino and look for the Ardunio.exe file as in

the picture

Organize v Include in library « Share with = Burn MNew folder = - i @
S Favorites Name ° Date modified Type Size e
Bl Desktop J drivers 29/01/2013 00:00 File folder
& Downloads J examples 29/01/2013 00:00 File folder
| Recent Places . hardware 29/01/2013 00:00 File folder
= | java 29/01/2013 00:01 File folder
= Libraries J lib 29/01/2013 00:01 File folder =
@ Documents J libraries 29/01/2013 00:01 File folder
J’ Music J reference 29/01/2013 00:02 File folder
[ Pictures 4 J tools 29/01/2013 00:02 File folder
=]] Subversion &9 arduino 10/12/2012 12:50 Application 840
B videos %] cygiconv-2.dll 10/12/2012 12:50 Application extens... 947
(%] cygwinl.dil 10/12/2012 12:50 Application extens... 1829
18 Computer %) libusb0.dil 10/12/2012 12:50 Application extens... B30
& Local Disk (C:) [l Fr B— | |E|
l 14 items
click the icon to start the programme
(@ sketch_mar24a | Arduino _ [FESEEN =)

File Edit Sketch Tools Help

sketch_mar24a



https://code.google.com/p/brushless-gimbal/downloads/list
http://arduino.cc/en/Main/Software

now we need to load the code for the brushless gimbal, click on file then open and then navigate to
the folder were you have your gimbal software saved as seen here

Lookin: | _046 - @ ? 4 '
= MName = Date medified Type Size ol
S L GUT 03/03/2013 18:08 File folder
RecentPlaces | n4gino 03/03/201317:58  INO File 18KB
- || BL_Controller.ino 09/02/2013 13:28 INO File 5KB
: | definitions 03/03/2013 17:54 H File KB
Desktop || EEPROMAnything 31/01/2013 21:00 H File 1KB |
— | helper_3dmath 10/01/201313:33 H File TKB 1
Q?EJ R Cdev 10,/01/2013 13:33 C++ Source File 53 KB
Libraries 1 12Cdev 10/01/201313:33 H File 12KB
&+ MPUB0S0 27/01/2013 18:21 C++ Source File 125KB
Lh’k | MPUB050 02/02/2013 16:55 H File 42 KB
Computer | MPUB050_6Axis DMP 17/02/2013 14:10 H File 38KB [
. | PinChangelnt Type: H File H File 20 KB
Q!‘ | ReleaseHistory Size: 37.9 KB o Text Document 5KB
. Corialfnm inm Date modified: 17/02/201314:10 | A g £ KR -
File name: -
Fiesoftyps: [ Al Files () -] [ canca |

click on the 046.ino (just for this example) to open the code

[E5 046 | Arduino 10, [EENEE -
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now that you have the code open there is at the time of writhing this manual only 1 thing that you
might have to change and this is under the Definitions.h tab
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when loaded you will see at the top there is the following code

// MPU Address Settings

#define MPU6050_ADDRESS_ADO_LOW 0x68 // default for InvenSense evaluation board
#define MPU6050_ ADDRESS_ADO_HIGH 0x69 // Drotek MPU breakout board

#define MPU6050_DEFAULT _ADDRESS MPU6050 ADDRESS_ADO_HIGH

if you find that when you have loaded th code that your sensor is not working and you are NOT
getting any readings from this then you must reload this code and change the

#define MPU6050_DEFAULT_ADDRESS MPU6050_ADDRESS_ADO_HIGH
to
#define MPU6050_DEFAULT_ADDRESS MPU6050_ADDRESS_ADO_-

re upload the code and you should find that this will fix the sensor error.



To load the code to your board you need to select the following correctly or you will just get an
error

click on the Tools tab in the top menu and select the correct board that you have (this is just an
example)
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next you must select the correct com port this have normally only one listed, click on this to select
the com port, Now we can upload the code



click on the upload button
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The next screen shows the code being compiled and then uploaded to your controller board
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Now its time to connect to your Brushless Gimbal and start tuning your settings




The GUI

This is the software that you will use to adjust the setting on your Brushless Gimbal Controller

B Brushicss Gimbal Tool for v46) -' v __‘ (ool ] |
Version: Windows NT/6.1
Pitch Reoll
p E p .00 E
1 B 1 B
D 0.00 = D 0.00 =
Mumber 0 jl Mumber 1 jl
Dir ™ reverse Dir ™ reverse
Paoles 3 él Paoles 3 él
max PWM 0 = max PWM 0 =
RC-Min -90 E RC-Min 90 E
RC-Max -90 E RC-Max 90 E
General Chart
Accel-Weight[0.0000 3]
ACC/DMP [T use ACC
Start
RC Abs/Prop ™ Absolute
rcGain - [0 i‘

Connection —
Port COMLS: ~ Connect Close
Defaults | Load | Save | Gyro-Cal | Load from Flash | Save to Flash

Mot connected

NOW if you have not changed the COM port as above then you will get this error

- = v [ -
# | Brushless-Gimbal-Toal (for v46) - ‘
- P

D 0.00 ;II g
Mumber (W jl MNumber 1 jl
Dir [ reverse Dir I reverse
Poles 3 5 Poles 3 5
max PWM o E max PWM o El
RC-Min -90 E RC-Min 90 E
RC-Max -90 E RC-Max -90 E
General
Accel-Weight[0.0000 3]

ACC/DMP T use ACC
Start
RC Abs/Prop I~ Absolute
rcGain - |0 j‘
Connection
Port COMI5:

~ Connect Close

Save to Flash

Defaults Gyro-Cal Load from Flash



When you have made the changes to the Com Port then you should see the following images when
you click Connect

[
B ' Brushless-Gimbal-Tool (for v46) - . d “ i
. r -

Serial-Ok: COML: @ 115200

Pitch Roll
P 0.00 B P 2
1 3 1 4
D El D B
MNumber 0 ﬁl Number 1 i‘
Dir 7 reverse Dir 7 reverse

Lal o) L) Lo
Lab o) L) Lo

General

Accel-Weight|0

/DMP T use

Start
s/Prop [~ Absolute

reGain 0 i‘

Connection
Port COML: ~ Reconnect Close
Defaults | Load | Save ‘ Gyro-Cal | Load from Flash | Save to Flash
Serial-Ok: COML: @ 115200

i Brushless-Gimbal-Tool (for v46) A = _ s e |
Serial-Ok: COML: @ 115200
Pitch Roll
P 0 3 P g
I B 1 B
D B D <
Mumber (W él Number 1 = I
Dir ™ reverse Dir I~ reverse
Poles 3 : 3 Bl
o B 0 = |
4 =i
E RC-Max -a0 Bl
General
ccel-Weight|0. El il
ACC/DMP I use ACC i
Start ||l
" |
rcGain |0 fl I
Connection I
Port COMIL: = Reconnect Close
Defaults ‘ Load | Save | Gyro-Cal | Load from Flash ‘ Saveto Flash |
TC: reading values...
= — ==

Firmware-Version: 46

Pitch Roll

p B p :
1 3 1 =
D B D E
Mumber 0 i‘ Number 1 ﬁl

Dir ™ reverse Dir I reverse
14 B 14 :
150 3 150 E
-45 B -45 B
45 3 45 E

General

Accel-Weight]{

/DMP ¥ use
Start
RC Abs/Prop [T Absolute

reGain 10 i‘

Connection
| Port COoML:  Reconnect Close
Defaults | Load | Save yro-Cal ‘ Load from Flash | Save to Flash

TAC: reading values...done




Firmware-Version: 46
Pitch Rell
p 200 E p 250 El
I 0.005 B 1 0.005 B
D 045 B D 015 B
MNumber 0 él MNumber 1 jl
Dir [ reverse Dir [~ reverse
Poles 14 = Poles 14 =
max PWM 150 E max PWM 150 El
RC-Min -45 E RC-Min -45 El
RC-Max 45 B RC-Max 45 B
General Chart
Accel-Weight|0,007 Bl
ACC/DMP W use ACC
Start
RC Abs/Prop [ Absolute
rcGain - 10 jl
Connection
| Port COMIL: * Reconnect Close
Defaults ‘ Load | Save | Gyro-Cal | Load from Flash ‘ Save to Flash
reading done

YES your connected to your Brushless Gimbal Controller. Now to check your Sensor reading please
click on the Start button and you will see the following screens

_ s
i Brushless-Gimbal-Tool (for v46) ; ’ b B ==y
- - e

Firmware-Version: 46
Pitch Roll
p D B p :
I B 1 B
D 4 D 4
Number 0 i‘ Number 1 i‘
Dir ™ reverse Dir I reverse
Poles 14 s Poles 14 s
max PWI 150 3 max PWI 150 3
RC-Min 45 B RC-Min 45 B
RC-Max 45 B RC-Max 45 B
General
Accel-Weight[D 3
ACC/DMP ¥ use ACC
Stop
R s/Prop [T Absolute
rcGain - |10 j‘
Connection
Port COMI1: * Reconnect Close
Defaults ‘ Load ‘ Save | Gyro-Cal | Load from Flash | Save to Flash
OAC: -1272 ACC11.23
i Brushless-Gimbal-Tool (for v46) |AVID & =qran x
Firmware-Version: 46
Pitch Roll
p D E| p 250 =
1 B 1 0.005 3
D B D 015 B
Mumber 0 jl MNumber 1 jl
Dir ™ reverse Dir ™ reverse
Poles 14 El 14 <
max PWM 150 El 150 El
RC-Min -45 B -45 =
RC-Max 45 B 45 B
General
Accel-Weight|0 é‘

ACC/DMP W use ACC

RC Abs/Prop [T Absolute

reGain 10 j‘

Connection
Port COML: ~ Reconnect Close
Defaults | Load | Save Gyro-Cal | Load from Flash | Save to Flash

QAC: 0.76 ACC -43.89




Tuning your Gimbal

when you have uploaded the software and connect to your board, the software will load the default
settings. You will need to change these to suit your gimbal and motors

W87 Brushiess Gimbal-Too! (or waal ‘—u - ool e S |
Version: Windows NT/6.1
Pitch Roll
1P 0.00 = P 0.00 3
21 0.00 3 I 0.00 3
3D 0.00 2 D 0.00 3
4 Number 0 il MNurmber 1 il
3 Dir [ reverse Dir [ reverse
6 Poles 3 = Poles 3 =
7 max PWM 0 3 max PWM 0 =
8 RC-Min -a0 3 RC-Min -90 =
9 RC-Max -90 3 RC-Max -90 =
General Chart
Accel-Weight[0.0000 3§
ACC/DMP LI use ACC
Start
RC Abs/Prod I~ Absolute
13rcGain [0 i‘
Connection
Port * Connect | Close ‘
Defaults | Load | Save Gyro-Cal Load from Flash | Save to Flash
Mot connected
= = —_— —

First thing to do is to set the ACC-Weight to Zero (Number 10)

Next start to make it in 0,0005 steps high until the Gimbal does no more drift
(what is drift)

when you set the ACC-Weight to Zero , the gimbal begin to move slowly to one side
that is drift it will not sit level.

3. Next, adjust (increase) the P Term in 1.0 Steps (Number 1) stop when the movement is
perfect if you go too far the motor will start to vibrate

4. minimize the MAX PWM Steps (Number 7) as much as possible this will also help to stop the
vibration in the motor, when you have got NO vibration you are ready

5. If you still have some problems start to adjust the D Term in 0,005 steps higher until the
motor stops vibrating.
6. (Number 10) is the ACC weight this is to eliminate the Drift from the Gyro.



7. (Number 11) is to switch between ACC and DMP Mode
ACC Mode is the better one, DMP is only to test it.

8. (Number 12) Absolute or Proportional mode is for RC Channel,
Proportional is when you are using a second RC Transmitter to control your Gimbal
Absolute for normal Pot control on your RC Transmitter.

9. (Number 13) Isthe RC Gain, how fast it react when you are change you RC channel you

have it connected to.

Please note: (Number 4) is the motor, if you find that the wrong motor is connected you can just
change the 0 to the 1 and this will save unplugging your motors.

(Number 5) is for reversing your motor if it is rotating in the wrong direction.
(Number 6) is the amount of poles your motor has.

(Number 8 & 9) is the amount or rotation your motor will make on that axis.

Software License :

http://www.gnu.org/licenses/

Arduino software:

http://arduino.cc/en/Main/Software

Latest Software:

http://code.google.com/p/brushless-gimbal/downloads/list
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