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A Study on Efficiency Improvement for SUGV

with a Practical View Point of Non-Functional Requirements
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ABSTRACT
In the next near future, the human would like to use the small unmanned ground vehicle(SUGV) on

the diverse fields. Specially the world of today is tried to apply with operating the task on very difficult

working environments such as some dangerous or unreachable area

. To work this task, this vehicle

should be guaranteed with the high level of reliability, safety, and performance. In this paper, we propose

to focus on not only the functional requirements, but also the non-functional requirements based on

software architecture at the design stage for developing the embedded system. Through focusing on the

non-functional requirements on this software architecture, we can obtain the design goal of the target

system and also show the enhancement of reliability, safety and performance with ‘Vtune performance

analysis tool.
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use case name

participating actor

flow of events

entry condition
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Non-functional
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E(Sensor Module), Ao]2E(Control Module), F.E]
2E(Motor Module)S 123t}

Control

+ Range: int=10
+ COL_DALAY :int=5
+ m_dirStatus :int =1

+ Forweard( int duration ) : woid

+ Backwvard( int duration 3 : void

+ Turn_Left int cursation ) woid

+ Turn_Right( int duration ) : waid

+ MumberOrder( int num 3 char

+ =Zensorbanitore int left int right 1 ; wvoid

+ LCDInit; 7 : woid

+ LCDString( int x int v, String tempSte 3 2 void

{

Motor Sensor

+ SPEED :int =13 - ioFin:int
+ STOP:int=173
+ PULSE :int = 2304

+ getRavel ) int

# m_nPin ; int + geting 1 int
# m_direction : char ='g] + getiniof :. int
# m_chPosition : char + getomi ) int

+ gethdmi 1 int
+ Forward( ) : void + Ping int ioPin 3 : void
+ Backweard! ) : wvoid
+ Stopl ) woid

+ SetPosition( 1 woid
+ SetPing J: woid

+ Motarr int pin,char pod
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I
=) if(count==2)

Tum_leftSetspeedis): o

i + Rang:int=10 .
Turﬂ_r\qm‘sgéziea(a], + COL_DALAY  nt= 5 i )
' & m_dirStatus ©int=1 (

case 20: -
Tum et selpeeci o) Move Stopll
Turn_right.Setspeed(10); ST m_input = false;
break: + Tum_Righiint duration ) i }
case 40: + NumberOrder( int num ) : char ‘
Tumn_left Setspeed(15; S LA else
Turn_fight Setspeed(15);

1
+ LCDSting( intxjnty,int String tempStr )  void {

Preaki count++;
case 80 " . .
Turn_left.Setspeedi20): | = =) m_input = trug;
Turn_right.Setspeed (20); Motor Ping
Freok: s seeso.i-1s < getin it } )
Turn_lelt.Setspeedi2): + PUREE ots 2304 ST else if{count == 5)
Turn_tight Setspeed (25] | + m_nPin int + geting ) - int Move_Stop(i);
break: + m_direction - char = 's* + gatn1ng)  int |
case 100 + _chPosition ' char ? sed v else
. + getm( ) inf ng
Tum_left Setspeed(30; < Forward( ) volg b oA Move_Forward(i);
Turn_fight.Setspeed(30); j{pachestat] Sid ]
bréak: © Sabosiont ) old - nET]
SelPin( ) : void ifiCount > COL_DELAY) =

TEE |- wrideaosnan !
Backward(30);
SensorMonitor(30,1); //m_IDistance,m_rDistance < input ‘T“mief‘ﬂ_ﬂ
if( (m_IDistance < RANGE_BASE && m_IDistance = 0) | ICount -.D,
(mrDistance < RANGE BASE &t m Distance 1= 0)) { continue;

else if (m_IDistance > RANGE_BASE &8& if(rCount » COL_DELAY]
m_IDistance < RANGE_BASE+RANGE_RATE) || {
lefiFlag ) | Backward(30);
Turn_Right(25);
else if( (m_rDistance > RANGE_BASE && ICount = 0;
m_rDistance < RANGE_BASE+RANGE_RATE) || continue;
rightFlag ) g ) =344
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public void Forward()
{
if(m_cnPosition == 'l")
{
CPU.pulseOut(STOP - SPEED,m_nPin);
switch(N_nForwardCount)
{
case 1:
Turn_left.Setspeed(5);
Turn_right.Setspeed(5);
break;
case 20:
Turn_left.Setspeed(10);
Turn_right.Setspeed(10);
break;
case 40:
Turn_left.Setspeed(15);
Turn_right.Setspeed(15);
break;
case 60:
Turn_left.Setspeed(20);
Turn_right.Setspeed(20);
break;
case 80:
Turn_left.Setspeed(25);
Turn_right.Setspeed(25);
break;
case 100:
Turn_left.Setspeed(30);
Turn_right.Setspeed(30);
break;
}
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if(!m_left && !'m_right)
{
Move_Backward(i);
if(countCheck)
{
count++;
countCheck=false;
}
}
else
{
System.out.println(count);
if(count == 2)
{
ifG < 500)
{
Move_Stop(i);
m_input = false;
}
else
{

count++;

m_input = true;
}
}
else if(count == 5)
Move_Stop(i);
else
Move_Forward(i);
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1f(ICount > COL_DELAY)
{
Backward(30);
Turn_Left(25);
1Count = 0;
continue;
}
if(rCount > COL_DELAY)
{
Backward(30);
Turn_Right(25);
1Count = 0;
continue;
)
if(rDistance < RANGE && IDistance < RANGE)
{
Backward(30);
Turn_Left(25);
}
else if(rDistance < RANGE)
{
Backward(10);
Turn_Left(25);
}
else
Forward(10);
oldLDistance = IDistance;
oldRDistance = rDistance;
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for(int i=0; ;i++)
{ SensorMonitor(50.);
if( (m_IDistance < RANGE_BASE &&
m_IDistance != 0) ||
(m_rDistance < RANGE_BASE &&
m_rDistance != 0) )
{ 1\/-[0veStop(100,i);
duration = 0;
leftFlag = false;
n'ghtFlag = false; )
else if( (m_IDistance > RANGE_BASE &&
m_IDistance <
RANGE_BASE+RANGE_RATE) |
leftllag ) {
if("leftFlag)
{ duration = 0;
leftFlag = true;
rightFlag = false; }
else
{ duration++, }
LowSpeed();
TurnLeft(100,1); }
else i (m._rDistance > RANGE BASE &&
m_rDistance <
RANGE_BASE+RANGE_RATE) ||
rightFlag )
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