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Goals

!

Use basic elements seen in ELN course.	


!

!

Use basic elements seen in INF I course.
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Drive Motor
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• Control block for DC motor	


• Pulse Width Modulation (PWM) generator	


• Control block for stepper motor	


• 4 Coil forward/backward sequence generator	


• Speed sensor	


• Anti-collision emergency stop	


• IR distance sensors 

Hardware Goals



Remote Control Protocol

Kart Protocol PDUs



Remote Control Protocol PDU

SoF 
Start of Frame

Address Payload EoF 
End of Frame

1 byte 1 byte 2 bytes 1 byte

0x55 UINT8 UINT16/INT16 0xAA



Remote Control Protocol Addresses

Address Type Description

0x00 UINT16 Drive motor PWM period.

0x01 INT5 Drive motor speed [-15..15] (negative=backwards).

0x02 UINT16 Steering motor step period (speed proportional to 1/period).

0x03 UINT16 Steering position set point.

0x04 UINT5 Steering end switch address.

0x05 UINT5 Hardware settings (Enumeration mask).

0x06 UINT4 LED control.

0x15 UINT16 Update interval (from kart to phone) in ms.



Remote	  Control	  Protocol	  Addresses

Address Type Description

0x00 UINT16 Hall sensor 1 speed count.

0x01 UINT16 Hall sensor 2 speed count.

0x02 UINT1 Steering angle reached (1=reached, 0=busy).

0x03 UINT16 Actual steering position.

0x04 UINT1 Steering end contact state (0=contact closed).

0x05 UINT16 ADC value of battery voltage level.

0x06 UINT16 Distance (Ultrasonic sensor)

0x08 UINT16 Proximity 1 (IR sensor)

0x09 UINT16 Proximity 2 (IR sensor)

0x0A UINT16 Proximity 3 (IR sensor)

0x0B UINT16 Proximity 4 (IR sensor)

0x0C UINT16 Ambient Light 1 (IR sensor)

0x0D UINT16 Ambient Light 2 (IR sensor)

0x0E UINT16 Ambient Light 3 (IR sensor)

0c0F UINT16 Ambient Light 4 (IR sensor)



Remote	  Control	  Android	  App

Android App

PC + Android SDK Galaxy Nexus



Remote	  Control	  Android	  App

Kart scan activity 
ch.hei.kart.ui.EntityScanActivity

Basic ✓

Kart App

android.intent.action.MAINA

C android.intent.category.LAUNCHER

android.intent.action.RUNA

ch.hei.kart.RCAC

✓
Demos ☛

Your task…

K
Kart entity



Remote	  Control	  Android	  App

!
AbstractKartControlActivity	


!
     onCreate()  
     onResume()	

     onPause()

!
<Your Activity>

!
Kart	

!

    setSteeringPosition()  
    setDriveSpeed() 	


    …

protected attribute

✓ ✓

Command direction

extends



Remote	  Control	  Android	  App

!
<Your Activity>

!
Kart	

!

  

✓

Status direction

!
KartListener	
!

    steeringPositionChanged() 
    steeringPositionHasReached()  
    batteryVoltageChanged() 
    connectionStatusChanged()  
    message()

Interface

implements

listener



• Slider control	

• Direction	

• Speed	


• Progress Bar status	

• Battery level	

• Steering position	


• Accelerometer (Orientation) control	

• Button to enable orientation control	

• Device orientation controls sliders

Software Goals


