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Application for controlling industry robot via smartphone

This article was designed for exhibition purposes. The article describes part of the application namely created software
applications for Android. It was designed in MIT App Inventor 2. This application use for monitoring two dice and sending
commands to dual - arm robot.
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INTRODUCTION

Dice application is linkage control system of the robot with Android devices via computer
and also uses the camera system. Android smartphone or tablet sends commands to dual —
robot arm via Bluetooth connection. Computer is using for image processing from external
camera and then send image of dice to android devices and show on screen score of dice. This
game can play one or two players. Application is free download from Google play store —
DuoRobotCubes.

MAIN FUNCTION OF APPLICATION

Multi devices application shown on figure 1.consists from dual-arm robot and its control
system, computer linkage with arduinonano, camera and two bluetooth modules and Android
devices [1].
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Fig. 1 Interconnection devices

Robot is mainly used for throw dice and collect dice. After the throw it sends result to
Android device. User can read it and continue in the game by clicking the button on the An-
droid device. Home screen looks like the figure 2. and allows select game only for one player
or for two players. Next screen shown on figure 3.used for control game. Button “Click here”
used for collect dice, when it is done, ball in the middle screen show movement of android
device accelerometer and robot shaking with dice. Quick movement up or down with android
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device means robot throw dice. Then followed scan dice with camera located on robot arm
and send result to Android device.

Choose the type of game
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Fig. 2 Home screen Fig. 3 Game screen

ALGORITHM OF ANDROID APPLICATION

Application will write “connection error” and switch off itself if Bluetooth will not find.

Algorithm that is running after start

screen is shown on Figure 4.

Algorithm is created in the MIT App

Invertor 2.
call (55K -Send1ByteNumber lgorithm pairs Android device
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Fig. 5 Algorithm for event “button click”

Robot is receiving command for

Fig. 4 Algorithm for initialization screen dice collecting. After that are data via
Bluetooth awaiting (Fig.6). There is number 192 as robot communication conformation. Ro-
bot it sends if it is at position for throw dice.
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'@ btc - W sConnecied -
CEUN - call [FEd BytesAvailableToReceive 0

then [ | 2( inttialize local (LEENto | )
in | set GEERS to | call ‘ReceiveUnsigned1ByteNumber
B

then  set | Tmertnabled - G faise

else | close application

else | close application
S

Fig. 6 Bluetooth data receiving algorithm

Robot movements for mixture dice are depend on accelerometer sensing (Fig.7). User

shaking with Android device and robot shaking with dice, too.

when [EEEEICE Timer
do  call Clear
call Drawline

v1
call [(EEER Drawline
x1

v

X2

call DrawGircle

call (S35 -Send1ByteNumber
number

o

then call (3 -Send1ByteNumber
number

then  call (83 -Send1ByteNumber

number
—

o T acs - W vaccel ]
then call T3 -SendiByteNumber

number
L

L W acs - W vaceel |
then call (3K -Send1ByteNumber
number

else call [CT3E) -SendiByteNumber
number

Fig. 7 Accelerometer service

CONCLUSION
The application between dual — arm robot, android devices, computer and camera is de-
pendent on three main software applications:
- Program the robot's movement (in robot control system),
- Application on the computer (communication software modules and image pro-
cessing),
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- A mobile application running on the mobile handheld device with Bluetooth commu-
nication.

In the future, after removal of the fault condition could be to extend the application of
multi-dice game where intervention would be needed to image processing module. Possibly
could be revised effectors after adjusting communication between the computer and the robot
through UDP protocol effectors active, able to collect blocks of seats for the camera. Another
option would be to create multiple variations of dice games and store the results of the Inter-
net server or. and the ability to play the long range through the internet.

The application as proposed offers many opportunities for improvement it need only de-
vote time and resources.
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