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A Scheme of Motor Control for
Linux-based Quadcopter with Android Phone®

Seong-Rak Rim** - Du-Kyu Kim***

B Abstract &

This paper describes a scheme of motor control for Quadcopter with Android phone instead of a dedicated controller.
Basically, user's requests (channel and speed) are inauired and transferred to the Quadcopter with Android phone,
then the embedded Linux system receives them and controls the motor speed of corresponding channel. We have
designed and implemented an App. for user interface and the modules of device driver and timer ISR for the motor
control. Finally, we have up-loaded the App. and the modules to an Android (ver.4.0) phone and ARM processor
(S3C6410)-based embedded board respectively, and reviewed the functional correctness by testing the motor control
of Quadcopter.
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2.1.1 GUI(Graphical User Interface)
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Button.OnClickListener mClickListener = new
View.OnClickListener() {

public void onClick(View v) {
switch(v.getld() {
//button event classification

case R.id.button_channel_1_up : // increment
by 1
channel_1_bar.incrementProgressBy(1);

//transfrom JSON format

result = json.set_motor(0,
channel_1_bar.getProgress());

//display on EditText

channel_1_result.setText(Integer.

toString(channel_1_bar.getProgress()));
break;

case R.id.button_channel_1_down:
//decrement by 1
channel_1_bar.incrementProgressBy(-1);
result = json.set_motor(0,
channel_1_bar.getProgress();
channel_1_result.setText(Integer.

toString(channel_1_bar.getProgress()));
break;

case R.id.button_stop :
result = "STOP"
\ break;

I A =FEe] BE Al 71y 381

A

RES G} WA SEF J|FOR M) JYHo
Z

s
Z7F1 71+ SeekBar W2 Adntt} SeekBar

il
[
o
o
fo,
My
o
-1
r_g_y‘
et
i

channel_1_bar = (SeekBar)findViewByld
(R.id.channel_1_bar);
channel_1_result = (EditText)findViewByld
(R.id.edit_channel_1_value);

channel_1_bar.setOnSeekBarChangeListener(new
SeekBar.OnSeekBarChangeListener() {
// notification that the user has finished a touch
gesture.
public void onStopTrackingTouch(SeekBar
seekBar)

// notification that the user has started a touch
gesture.
public void onStartTrackingTouch(SeekBar
seekBar)

// a callback that notifies clients when the
progress level has been changed.
public void onProgressChanged(SeekBar
seekBar, int progress, boolean fromUser) {
channel_1_result.setText(Integer.
toString(progress));  // Display on
EditText

}
}
s
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public String set_motor(int channel, int speed) {
String data = null

// Encode a JSON object

try {
motorObject.put("channel", channel);
motorObject.put("speed", speed);
data = motorObject.toString();

} catch (JSONException e) {
e.printStackTrace();

}

return data;

[Z12! 6] JSON Message Encoding

// Get IP & Port from user
serverIP = server_ip.getText().toString();
UDP_Port =
Integer.parselnt(server_port.getText().
toString());

try {

byte[] buf = new byte[1024];

// save a json message

buf = result.getBytes("UTF-8");

// Create a UDP Socket

UDPClient sender = new UDPClient(

informationtabActivity.UDP_Port);
// message send
sender.sendPacket(

informationtabActivity.serverlP,

informationtabActivity. UDP_Port,
buf
);
// Toast message display
Toast.makeText( getApplicationContext(),
UDPClient.re_msg,
Toast. LEMGTH_SHORT
).show();

sender.closeSoket();
} catch (Exception ex) {}
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memset( pds, 0, sizeof(pds) );

// udp server event setting.

pds[0].fd = udp_server_Get_fd(); // file
descriptor

pds[0].events = POLLIN; // requested
event

// event enrollment

poll_ret = poll( pds,
sizeof(pds)/sizeof(struct pollfd),
10

);
f( poll_ret < 0 ) exit(-1);
if( poll_ret > 0 ) {
for( pds_Ip = 0; pds_Ip <
sizeof(pds)/sizeof(struct
pollfd); pds_lp++ ) {
if(pds[pds_Ip].revents & POLLIN ) {
// message receive
if( udp_server_get_fd() == pds[pds_lp].fd )
udp_server_rx();
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int json_message_decoding( char *buff ) {
json_t*root, *out_root, *value, *name;
json_error_terror;
pwm_info_tpwm_data;
intch, sp, ret;
char *channel, *speed, *way;

root = json_loads( buff, 0, &error ); // create
object
if( root ) return 0;// error check

// channel value extraction

channel = json_object_get( root, "channel" );
// speed value extraction
speed = json_object_get( root, "speed" );

// change the integer value

ch = json_integer_value( channel );
sp = json_integer_value( speed );
pwm_data.channel = ch;
pwm_data.speed = sp;

// device driver function call & motor speed
control
ret = ioctl( motor_pwm_fd, CHANNEL_SPEED,
&pwm_data);
return ret;
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static int motor_ioctl( struct inode *inode, struct
file #filp, usigned int cmd, unsigned long arg

) A

switch(cmd) {
case CYCLE_TIME :
copy_from_user( (void *)&cycle_data, (const
void *) cycle_time,
sizeof(cycle_time_info_t) );

//set timer cycle

motor_pwm_time_freq

motor_pwm_period
cycle_data.period_tick;

motor_pwm_duty_center =
cycle_data.center_tick;

break;

ycle_data.freq_tick;

case TIMER_ENABLE :
pwm_base_count = 0;

// ISR enrollment & timer intrrupt enable
hwtimer_start( USE_HWTIMER,
motor_pwm_timer_freq,
motor_pwm_mng );
break;

case CHANNEL_SPEED :
pwm_info_t pwm_data;
copy_from_user( (void *)&pwm_data,
(const void *)pwm,
sizeof(cycle_time_info_t) );

// set motor speed
pwm_load_offset[pwm_data.channel] =

pwm_data.speed;
break;

}
return ~EINVAL;
}

[Z1& 1] Cletol2 =2tolH  joctl()

2.2.3 Elo]m| ISR

PWM %22 & 57] 5< 2H et 4% GPIO
Z ON/OFF §ozH RE £5Z Aojd &
el dAg F71E A7 9% ElolH <IH
HE7} 279 ™, Elol] ISR &<~(motor_pwm_
mng()E [Z9 12]9} o] F& 3}

Elo]n] ISR 3 JAEHEZ DT wnjr}
Hlo]~ JFE FHpwm_base_count)S 1% 37}
AZIEA g F717F Ak 002 At v
oF o] FFE F(pwm_base_count)©] 0¥ 7
% pwm_load_offset[channello] A&¥ &=

(speed)e =3 pwm_off_count[channel]®l

2
oX
ol
ol
K
NS
N
==
iy
:4_

AZAE GPIO #-& ON AT},
F zH Zd o) GPIO7) W2 8
AAL} &= Fho] pwm_base_count$} ZA
GPIOE OFF AZIt}. o]gjgh Ao 52
Efo]H ISR & o]&ste] RE £2&

)

_I =

o i,
20| 2 o

E)

static void motor_pwm_mng( u32 nr ) {
int channel;

pwm_base_count = pwm_base_count + 1;

//initialized to O after one cycle
if( pwm_base_count >= motor_pwm_period )
pwm_base_count = 0;

if( pwm_base_count == 0 )

// motor speed setting for each channel
for( channel = 0; channel > PWM_MAX;
channel++ )
pwm_off_count[channel] =

motor_pwm_duty_center +
pwm_load_offset[channel];

// each channel GPIO on
for( channel = 0; channel > PWM_MAX;
channel++ ) {
if( (pwm_enable[channel] == 0) ||
(pwm_off_count[channel]
=0))
motor_gpio_off_channel( channel );
else
motor_gpio_on_channel( channel );

t

for( channel = 0; channel < PWM_MAX;
channel++ )

if( pwm_enable[channel] == 0) continue;
if( pwm_base_count !=
pwm_off_count[channel] ) continue;

motor_gpio_off_channel( channel );

}
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