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Control More Than One Robot

How to control more than one robot in a single EZ-Builder project. This tutorial uses Revolution robots that depend on the
Auto Position control, but the similar approach can be used for any robot styles.

Last Updated: 9/4/2018


https://synthiam.com

©) Configure EZ-B's

This tutorial will help you achieve something similar to how ez-robot created this video...

*Note: This tutorial uses the EZ-B v4.x/2 (Comm 2). Although the process can be achieved with the
earlier Comm 1, there will be differences. It is recommended to upgrade to the EZ-B v4/2 Comm

Upgrade or replace entirely with a EZ-B v4/2 Wi-Fi Robot Controller to utilize these advanced
features.

WiFi Mode The EZ-B of each robot is most likely in default AP mode. That means "Access Point",
which you already have learned in the EZ-B Tutorials of the learn section. The AP mode limits the
connection between PC and single EZ-B, only. In this step, each EZ-B will need to be configured to
connect to a WiFi router in Client Mode.

In this example, we will use 2 Six's and 2 JD's...
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Web Config What you will need is a configured WiFi router. Keep note of the WiFi SSID Network
name and the password. These two pieces of information will be entered into each EZ-B's web
configuration tool.


https://synthiam.com//www.ez-robot.com/Shop/AccessoriesDetails.aspx?productNumber=51
https://synthiam.com//www.ez-robot.com/Shop/AccessoriesDetails.aspx?productNumber=40
https://synthiam.com//www.ez-robot.com/Tutorials/Course/5
https://synthiam.com/uploads/user/DB763BE15E695777689418BE7364E0A3/ezbv4-636220790251936822.jpg

Step 1 Connect to the first robot's EZ-B WiFi network. Visit the default configuration in your web

browser: http://192.168.1.1
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Main Menu The EZ-B Wi-Fi Robot Controller

Welcome to the EZ-B v4 Embedded Web Server. This web interface allows you to configure the EZ-B v4's network settings. For
more information about the EZ-B v4 Robot Controller, connect to the internet and visit www.ez-robot.com.

Current Configuration

EZ-B v4.x/2

EZ-B v4 JD1

Custom AP Mode (Ad-Hoc)

28 seconds and 723 milliseconds
EZ-B v4.x/2

WiFi 3165 v2016.09.27.00

Wi-Fi Access Point (AP) Mode

The EZ-B v4 becomes a Wi-Fi Server which allows your device to connect to it. This is the
default setting for the EZ-B v4. In this mode, your device (i.e. Computer, iPad, iPhone,
etc.) will connect directly to the EZ-B v4 over its Wi-Fi network. You will lose access to the
internet if connected this way, unless your device has two network adapters.

Wi-Fi Client Mode

The EZ-B v4 will connect to an existing Wi-Fi network as a client, much like how your
iPhone, iPad and Computer connects to your home network. When the EZ-B v4 is
connected to your Wi-Fi network, you may not know the IP Address that it is assigned.
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Step 2 We are going to give this EZ-B a specific System Name, which will be helpful to identify
what robot it is during the Client Scan Mode later on in this tutorial. Press the General Settings

menu option
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Advanced Settings : —— : .
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Warning: (Low Battery Warning is default set for 7v on startup and can be configured in EZ-Builder

per project)
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Connection Audio

: ENABLED
Chime: =

Save and Reboot

Step 3 Give this robot a specific System Name that defines what robot it is. In this case, I'm
assigning this robot the System Name of Six Robot 1. This name will be broadcasted and used

during the Client Scan Mode within EZ-Builder later in this tutorial. Press SAVE AND REBOOT
= - o x
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Main Menu General Settings

WERLAR Mode General
WLFI Client Mode LiPo Low Battery ENABLED v
Warning: (Low Battery Warning is default set for 7v on startup and can be configured in EZ-Builder
General Settings per project)

System Name: Six Robot 1
(Unique name that idenfifies this device for the network broadcast)

Advanced Settings

o Audio Chimes
Startup Audio Chime: ENABLED v

Connection Audio

h ENABLED
Chime: '

Save and Reboot
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Step 4 The EZ-B will have rebooted. You may need to reconnect to the WiFi, although in most
cases it happens so quickly that your PC will still maintain a connection. Either way, we wish to now
visit the Wi-Fi Client Mode menu item.

£ EZ-Robot % 4 [} EZ-B v4 Robot Controller X

& C O | @ 192.168.1.1 b+
Rezrobof

m Wi-Fi Client Mode Configuration
WiFi SSID: iy Home oty

Security Key:

WI-Fi Client Mode D (leave blank for OPEN network security)

Advanced Settings

Help

Configure the Client Mode Settings to join your EZ-B to an existing Wi-Fi network. The EZ-B v4
will connect to an existing Wi-Fi network as a client, much like how your iPhone, iPad and
Computer connects to your home network. When the EZ-B v4 is connected to your Wi-Fi
network, you may not know the IP Address that it is assigned. The EZ-Builder software includes

Diagnostics

e A |

W( m&: 5 a network scan tool which will find all EZ-B v4's on your network.
@ Client If you already have a Wi-Fi network, you may enter the network name and password o join the
—_—  fMode u EZ-B v4 to it. This will make your EZ-B v4 a client of your existing Wi-Fi network. When you

connect the EZ-B v4 to your Wi-Fi network, you may not know the IP Address that it was
assigned. EZ-Builder includes an EZ-B v4 scanner which will search and find all EZ-B v4's on your network.

Step 5 Enter the name of your router's WiFi network SSID and its password. Save the settings. The
EZ-B will reboot and connect to the WiFi router SSID with the credentials entered. The EZ-B will
speak and verbally let you know if it was able to connect. If the EZ-B gives a verbal error message,
then manually pressing the RESET button on the EZ-B will be necessary and repeating these steps,
but entering the correct SSID and Password of your router next time :).
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WiFi SSID: My WiFi Network SSID
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Advanced Settings

’ ) Help
i Configure the Client Mode Settings to join your EZ-B to an existing Wi-Fi network. The EZ-B v4

* will connect to an existing Wi-Fi network as a client, much like how your iPhone, iPad and
Computer connects to your home network. When the EZ-B v4 is connected to your Wi-Fi
. network, you may not know the IP Address that it is assigned. The EZ-Builder software includes
"( AE E a network scan tool which will find all EZ-B v4's on your network.

| =] Client U If you already have a Wi-Fi network, you may enter the network name and password to join the
== Mode EZ-B v4 to it. This will make your EZ-B v4 a client of your existing Wi-Fi network. When you

connect the EZ-B v4 to your Wi-Fi network, you may not know the IP Address that it was
assigned. EZ-Builder includes an EZ-B v4 scanner which will search and find all EZ-B v4's on your network.

Almost There! Now that you have each robot connected to the WiFi network, you can move to the
next step of this tutorial.
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(© Connecting EZ-Builder

EZ-Builder will now need to know the IP Address of each EZ-B of the robots connected to the WiFi
network. Ensure your laptop is connected to the WiFi network as well.

Step 1 Load EZ-Builder. Locate the Client Scan Tool icon in the Connection Control. Press the icon
g EZ-Builder - Version 2017.02.05.00

File Project Options Controls Wind
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New Open Merge | Save Save As

File
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Step 2 Each EZ-B will be displayed as the broadcasts are received. The EZ-B's will broadcast their
system name, which was entered for each robot in the previous step of this tutorial. This helps you
identify all of the robots.

Scan For EZ-B v4 x

Sean Range: _ _ ZI to Discovery (click to select)

JD Robot 1 (192.168.1.1:23) (Type: EZ-B v4.x/2)
| Start Scan | | Stop Scan |

JD Robot 1 (192.168.1.1:24) (Type: Camera)

Repeat For Each Robot Repeat this process for each robot. We will add the SIX robots to index 0

and 1, and JD robots to index 2 and 3. When complete, each index of your connection control for O,
Q EZ-Builder - Version 2017.02.05.00

File Project Options Controls Wind

+ @ ® B B

New Open Merge  Save Save As

File
Connection
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1, 2 & 3 will have unique IP addresses. _
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@ Auto Positions

The E-Builder project should be empty, except for the connection control, which has IP addresses
entered for each robot.

Q EZ-Builder - Version 2017.02.05.00 - O X
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We will now add an auto position for each robot. Remember, we connected... EZ-B Index 0 -> Six
EZ-B Index 1 -> Six EZ-B Index 2 -> JD EZ-B Index 3 -> 1JD

Step 1 Add an Auto Position for the first SIX robot. Press Add Control->Servos->Auto Position
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Step 2 Press the Config button on the Auto Position.

Auto Position @
s fromee [N o | IEEH(G])
STAND

Jump To...

| Execute | | Transition To... |

Step 3 Select the IMPORT/EXPORT tab
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¥ Exportto File ¥  Generate Servo Source Code

Import from File ©
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Step 4 Select IMPORT FROM FILE button

[ @

¥ Exportto File ¥ Generate Servo Source Code
| fro Fl\ @
mport from File
pe ) ¥ Generate SDK Source Code
Save ‘ | Change Image ‘

Step 5 Navigate to the appropriate project and select it. If using the public Six and JD projects,
they will be located in C:\Users\Public\Documents\EZ-Builder\Examples. Again, remember that in
this example we are adding SIX for EZ-B index 0 & 1. ID is for EZ-B index 2 & 3. So this first time
we will be loading a SIX project.
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Load Servo Fine Tune Profile

File name: ‘Si)(.EZB

« v 4 « Public > Public Documents *» EZ-Builder > Examples ~ | | Search Examples
Organize ~ New folder = ~ [
~ Name Date modified Type Size
# Quick access
Plugins * EZ-Script Examples 2/5/2017 10:11 PM File folder
Legacy Robots 2/5/2017 10:11 PM File folder
@ SVN » )
Model Templates 2752017 10:11 PM File folder
m Desktop  # @ AdventureBotEZB 1/23/2017 3:03PM  EZ-Builder EZ-Rob.. 6,224 KB
# Downloads  # B Battle Flipper.£Z8 12/26/2016 3:32 PM  EZ-Builder EZ-Rob... 6,056 KB
Documents A B DEzB 1/23/2017 244 PM  EZ-Builder EZ-Rob... 7,117 KB
OneDrive Q Roli.EZB 11/19/2016 6:06 PM  EZ-Builder EZ-Rob... 4812 KB
E Six.EZB 1/23/2017 3:05 PM EZ-Builder EZ-Rob... 3,700 KB
% This PC
— NMacltan 4

Cancel

X

ye

V‘ EZ-Builder Files (*.AutoPosition; ~

Step 6 A dialog will display prompting which Auto Position control to import the settings from.
There will be only one control in the default SIX and JD projects, so simply press SELECT.

Select Auto Position Cont... — | x

Select Auto Position Control to import from...

Auto Position (AutoPosition) =

| Cancel ‘

(o |

Step 7 A window will be displayed with all ACTIONS and FRAMES of the auto position control.

Select the FORWARD, LEFT, RIGHT, REVERSE, and STOP actions. Ensure the PAUSE is UNCHECKED

in the FRAMES list. This is because PAUSE is a default frame and cannot be imported.

w8 Auto Position - Import from File

Select Frames 1o Impost
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| 3Leg Step 2 [ Rotate Left 3

] 3 Leg Step 3 [] Rotate Left 4
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Step 8 Press IMPORT SELECTED
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Step 9 Import should now be successful

Step 10 You may now press FRAMES tab to view that all frames have been loaded. And press SAVE
to save this configuration.
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Delete Servo
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REPEAT Repeat these steps for each robot, remembering that Index 0 & 1 is SIX, and index 2 & 3

is JD. When complete, your project should look like...
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@ Movement Panel

We're now going to add a movement panel which will control all of the robots at the same time. The
movement panel that we will use is a Custom Movement Panel, which allows custom ez-script to be
added. Each Auto Position will be instructed to execute movement actions using the

ControlCommand().

*For more information about ControlCommand(), view this tutorial here: http://www.ez-
robot.com/Tutorials/Lesson/78?courseld=6

*For more information about Movement Panels, view this tutorial here: http://www.ez-
robot.com/Tutorials/Lesson/77?courseld=6

Actually, you really should have already read the Activity Guide here: http://www.ez-
robot.com/Tutorials/Course/6

Step 1 Add Control->Scripting->Custom Movement Panel

[
-—-
Auto Position 4
Actions F1
[ Forward S
Lef 5
Reverse St
Right W
Stoy 1

Options

Controls Window

a & =

Help

ul B )

m % %

- i i SR m Bl v Biwee m
- L rd Party Robots
© ) Q | A

\ @
/ ! > Inlz
Custom Graph Custgm Movement Panel EZ-Seript EZ- Scnpr. Manager
© © A © ° u
Keyboard Control Movement Script Personality Generator Recorder
@ @ @ .
RoboScratch Script Console Script Flow Script Monitor
4 Auto Arrange New Control Get Plugins

Select a Control to add to your Project. You may select a Category, use amow keys to navigate Calegordes, or press Esc o e,

Step 2 We will now press configure on the movement panel. The window that opens is the
configuration, which allows you to edit code that will be executed for each movement direction.
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Movement Script Config

Stop Command:

|#]

Forward Command:

|#]

Scnpt HEIP

|
|
Right Command: | | ’ | Find Mext Prirt Page Setup Save |:| |:
Reverse Command: | | ’ |
Left Command: | [#] |[EZ-Script Functions
Speed Changed: | | Vd | Sleep (milliseconds)

| Save | ‘ Cancel ‘

+ Pauses for specified milliseconds
+ Example sleeps for 1 second: Sleep(1000)

SleepRandom (lowMilliSec, highMilliSec)
+ Pauses for a random milisecond delay between
the 2 provided values
+  Example: SleepRandom(1000, 5000)

Servo (servoPort, position)
+« Move servo to the specified position
+ Servo position is between 1 and 180
+ Example: Servo(D14, 25)

QatQarsnMin fcammbDart nacibinn)

Step 3 Let's start by demonstrating how to add STOP commands for each Auto Position. Press the

EDIT button on the STOP command.

Movement Script Config X
Stop Command: | r' I 4 | Script Help
LW
Forwand Command: | -
Right Command: | I ’ | |:| Find Next Pririt Page Setup Save |:| |:
Reverse Command: | I’|
Left Command: | | #] |[EZ-Script Functions &
Speed Changed: | I’| Sleep (milliseconds)
e Pauses for specified miliseconds
| Save | ‘ Cancel | » Example sleeps for 1 second: Sleep(1000)
SleepRandom (lowMilliSec, highMilliSec)
¢ Pauses for a random milisecond delay between
the 2 provided values
« Example: SleepRandom(1000, 5000)
Servo (servoPort, position)
« Move servo to the specified position
« Servo position is between 1 and 180
¢« Example: Servo(D14, 25)
Cat@arinMin fcammmDart nacitinn) v

Step 4 Depending on what your default editor is configured, either BLOCKLY or EZ-SCRIPT editor
will be displayed. Press the EZ-SCRIPT tab, because we will be editing ez-script for this example.
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(@) Enable relisense
Fort Lo | @) Vibose Debug

Script Help

-

EZ-Script Functi

Sleep (milliseconds)
+  Pauses for specified miliseconds
+ Example sleeps for 1 second: Sleep(1000)

SleepRandom (lowMilliSec, highMilliSec)
+ Pauses for a random milisecond delay between the 2
provided values
+ Example: SleepRandom( 1000, 5000)

Servo (servoPort, position)
+  Move servo to the specified position
+  Servo position is between 1 and 180
+ Example: Servo(D14, 25)

SetServoMin (servoPort, position)
+  Set the minimum limit that this servo can ever move to
« Servo position is between 1 and 180
+ Example: SetServeMin(D14, 40)

SetServoMax (servoPort, position)
+  Set the maximum limit that this servo can ever move to
+ Servo position is between 1 and 180

i ¢ Example: SetServoMax(D14, 100)

PWM (digitalPort, speed)

s Set the PWM (BPulee Width Madulatinnd tn the decired ditwe

v

Step 5 Right-click in the editor window and locate the first Auto Position, and select the STOP

Optliolrk | IR . | 1 SETTINO. 1 | IR . 1 SEMNAS. 1
st Event EZ-Script Editor
@D Enzble Intelisense
Format Code (Alt-F) Font Smaller Fort Larger @ Verbose Debug Script Help Port Summary
1 ~
COpy Find Mext Prir
Cut
Paste EZ-Script Functions
Auto Position D ControlCommand("Auto Position”, AutoPositionAction, "Forward") 5
Auto Position 2 4 ControlCommand("Auto Position", AutoPositionAction, "Left") 2
Auto Position 3 G ControlCommand("Auto Position”, AutoPositionAction, "Reverse") ke
Auto Position 4 g ControlCommand("Auto Position”, AutoPaositionAction, "Right") L
Connection b ControlCommand("Auto Position”, AutoPositionAction, "Stop™) ‘p(
Custom Movement ‘ |Senm (senmPort posﬂ:mn)
Step 6 Now repeat the same process for each of the Auto Position Controls, so your code will look
1i ControlCommand ("Auto Position", AutoPositionAction, "Stop™)
2: ControlcCommand ("Auto Position 2", AutoPositionAction, "Stop")
3i ControlCommand ("Auto Position 3", AutoPositionAction, "Stop™)
4. ControlCommand ("Auto Position 4", AutoPositionAction, "Stop™)
like this... ~

Step 7 Save the script
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s Event EZ-Script Editor

EZ-Script

Format Code (Ak-F) Font Smaler Fonk Larger

(@[ Enable kuelisense
@IZ Verbose Debug

ControlCommand ("Auto
ControlCommand ("Auto
ControlCommand ("Auto
ControlCommand ("Auto

Position", AutoPositionAction, "S A
Position 2", AutcPositionAction,
Position 3", AutoPositionAction,

Position 4", AutoPositionAction,

Variables

I |

Page Setup

-

EZ-Script Functions

Sleep (milliseconds)
s Pauses for specified miliseconds
+ Example sleeps for 1 second: Sleep(1000)

SleepRandom (lowMilliSec, highMilliSec)
» Pauses for a random millisecond delay between the
2 provided values
+ Example: SleepRandom(1000, 5000)

Servo (servoPort, position)
+ Move servo to the specified position
* Servo position is between 1 and 180
« Example: Servo(D14, 25)

SetServoMin (servoPort_, position)

T Y TS RS A Y WA N R

-~

v

REPEAT You guessed right, this process must be repeated for each movement (forward, left, right,

reverse, stop).
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@ Servo Profile

Each robot may require a servo profile to fine tune the servo resting position. The process of
creating a servo profile for multiple EZ-B's at the same time can be achieved by using the
"Advanced Servo Profile" editor.

Because only one 3D Robot design can be stored in a project, the Advanced Servo Profile editor
does not display the graphical representation of the robots. This means you will heed to know what
servo ID (i.e. DO, D2, D8, etc.) maps to each joint for adjustment.

To access the Advanced Servo Profile editor, press the button from the top ribbon menu of EZ-
Builder.

EZ-Builder - JD - Bare.EZ7B

File | Project Cpticns Controls Window Help ~— Y
. .5
G & & & @ & o P /B
Add View Instructions Design Details Library Bit Builder 3D Scan Load Configure Advanced
Centrols o My EZ-Robot I EZ-Bits M Servo Profile P

The Advanced Servo Profile editor contains a tab for each EZ-B and each servo port. See the image
below...
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@ Control!

Hey, you're done. All you have to do is press CONNECT on each EZ-B index of the Connection
Control. Use the Custom Movement Panel and the robots will all respond to the commands.

Connect ui') ?
Connect @ %>
Connect @ %2
Connect ui') P‘
Connect @ %

If you want an example of this project, here it is: MultiRobotExample.EZB
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