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DroidCycle: Smartphone eBike
computer

mbed, ADK, high voltage and electric bicycles
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@ Sandia National Laboratories
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Giles Barton-Owen

<https://mbed.org/users/p07gbar/>
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FEATURE LIST

* Base functions:
— Android smartphone for Ul
— Monitor battery state of charge
— Measure speed, cadence etc.

— Throttle control

e Current control
* Cruise control

— Head and tail lights
* Feature Creep:
— Auto headlights
— Traction control
— Motor temperature monitoring
— Sonar rangers
— Electromagnet

ARM
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e mbed microcontroller module

e Android SDK and ADK
— Eclipse IDE

* EAGLE CAD

* LTSpice

* PCB fabrication
* Breadboard

* 3D printing

ARM



ARM
TechCon-

Join the community defining the future

Use_3p-85-32003-08%1

i GRlP THROTIE
e
P

&%

g -
ntad RCP LRC 1768 Momeortmler

open herdwers

i % i
XBREAKL 25 25
P BREAK | LED FAUIT L
o
L e F
5> epicn
bvo

=y

Gz seeey

i
caverce S
Er cipee

1 psE

14 PUISE:

. https://github.com/DanielCasner/droidcycle
ARM Fecrons

P



I r ARM
TechCon-

Join the community defining the future

il

®

AR

K 4

MBED MICROCONTROLLER MODULE

IR

FIRRRARIRERIARARR Ry

1 4
e r
mo LJ 1R*

MNicrocony



ARM
TechCon-

Join munity defining the future

W

EB IDE

7 New ) Import [57] Workspace | L] Save L Save Al | |

Compile v | @ Commit v (%) Revisions

< oo | @[ & | N\ Format

Program Workspace

= My Programs
ADKEtchasketch_wbeta
Bl [F droidcycle
(£3) AndroidAccessory
A
[¢) throttie.cop
throttle.n

)
(&) mbed

ARM

DigitalOut 1_debug(LED4);

Analogln break_l(pl9);
AnaloglIn break_r(p20);:

static const size_t OUTL=61;
static const size_t INBL=61;

class DroidCycleMbed : public AndroidAccessory |

public:
DroidCycleMbed() ;

virtual void setupDevice();
virtual void resetDevice();

wvirtual int callbackRead(u8 *buff, int len);

virtual int callbackWrite();:

private:
void onTick() ;|
u8 buffer[OUTL):
int beount;:
unsigned int blink_counter;
Ticker tick;
Timeout n;
fleat I, v_£, v_r, cadence;

bi

DroidCycleMbed: :DroidCycleMbed ()

: AndroidAccessory(INBL, OUTL,
"ARM",
"mbed",

"Android E-Bike controller interface",

"o.1v,

"http://www.artificelab.com",

"0000000123456785%"),

becount (0),
blink_counter(0)

tick.attach({this, &DroidCycleMbed::onTick, 0.010);

}

void DroidCycleMbed::setupDevice() {
for (int i=0; i<OUTL; i++) buffer(i] = 0;

0:
Y

bcount =

{
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http://developer.android.com
— Good documentation

— But a lot to learn

Eclipse IDE
— ADT plugin

— Lots of wizards and warnings

* Version problems

ARM



ARM
TechCon-

Join the community defining the future

PCB FABRICATION FOR HIGH
FREQUENCY CIRCUITS
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https://github.com/DanielCasner/LED-drivers
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DC Labs
100V LED Buck Driver
www.danielcasner.org
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Join the comm

* Questions?

* Open Source
— https://github.com/DanielCasner/

* Documentation
— http://www.danielcasner.org/tag/ebike/
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