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State of Purpose

Defines the scope of the proposed system
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System Context Diagram

Touch Input
Sound Input
Bright Input
Distance Input

[ seer E.
Sensor
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Speaker
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Event List

Detects a touch if it happen to increase/decrease a

Vrgueln Iz speed in turn

Sound Input Detects sound is loud or not around the Robot

Bright Input Detects bright if the bright is dark or not

Detects distance between Robot and obstacles in

Distance Input front of the Robot

Tick Timer interrupt
Motor Direction commands to the motor
Display Show the states of the Robot("Working”, “Sleeping”)

Smelk Speak the saved sentence like “Thank You", “Good
i Morning”, “Night”

Konkuk University 13
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DFD Level 0

Touch Sensor X
- ~~\~\7~°

Sound Sensor

Mool

D.

SDeak

Light Sensor

Ultrasonic Speaker

Sensor

Digital Clock
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DFD Level 0

Description Format / Type

Detects a touch if it happen to

Touch In : i
ouch Input increase/decrease speed in turn

True / False, Interrupt
Detects sound is loud or not around the

Robot Int(0~100), Periodic

Sound Input

Bright Input  Detects bright if the bright is dark or not  Int(0~100) , Periodic

Distance Detects distance between Robot and Int(O~255) , Periodic
Input obstacles in front of the Robot '
Tick Timer interrupt
Motor Direction commands to the motor Forward / Turn

: Show the states of the Robot("Working”, :
Display . ., String

Sleeping”)

Speak Speak the saved sentence like “Thank Strin

P You", "Good Morning”, “Night” J

Konkuk University 15



DFD Level 1

> Speed
___Direction .

Distance & Motor &

o Dark Display & Display

leght gL _______________ Speaker -

oun
Detection 1 Loud '\ Control 2
---------------- Speak
Konkuk University 16



DFD Level 2
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Touch Input
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Sound
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State Machine - Sensor Control 1.5.1

Touch[Bright>408&&Distance>=20]/ Idle
Trigger "Save Speed” Touch /
[Sound>=70&Bright>40&Distance>=20]/ Trigger “Save Speed”
Trigger “IsLoud”

[Bright <= 40]/ Enable “IsDark”

>
Forward L Blocked
A [Bright > 40]/ Disable “IsDark” A

[Bright>40&&Distance<20]/

FindPath
[Bright>408&&Distance>=20]/
Forward
- ¥ [Bright <= 40]/ Enable “IsDark”
Find_Path |
Konkuk University 19



//E+ZE State Machine - Sensor Control 1.5.1

Touch[Bright>40&&Distance>=20]/
Trigger “"Save Speed”

Idle

[Sound>=70&Bright>40&Distance>=20]/

Trigger “IsLoud”

[Bright>40&&Distance>=20]/

Forward

Touch /

Trigger “Save Speed”

[Bright <= 40]/ Enable “IsDark”

Forward

Blocked

A

A

[Bright>40&&Distance<20]/
Turn Left

[Bright > 40] / Disable “IsDark” A

Turn Left

[Bright>40&&Distance<20]/
Turn Back

Turn Back

[Bright>40&&Distance<20]/
Turn Right

Turn Right

[Bright <= 40]/ Enable “IsDark”

Konkuk University 20



Find_Path Algorithm

Procedure Find_Path(int distance)
if distance <= 20 then {
Turn_Left()
if distance <= 20 then {
Turn_Back()
if distance <= 20 then Turn_Right()

b
b




Motor & Display & Speaker Control 2 2&t

Direction
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Control Output Unit 2.1 =&

Speak
----.Qi_r_eEtion Sentence Seer)tence Sound Info
Dark
Loud
- Display Info

Motor Action

>
Motor Action
>
T Motor Action =
2.1.2
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Sound Info

~~--Direction Sentence Sentence

Dark 2.1.5

Display Info

Motor Action

Motor Action

>
Motor Action
>
Motor Action
>
Forward Motor Action S

.2
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State Machine - Unit Control 2.1.1

IDark && Loud && Forward/
Sentence("Thank You")

—

Forward / Forward L
Enable “Move Forward” 7 .\
[Speed !'= 0]/
Sentence(“*Goodmorning”)
Stop }
A
FindPath /
'Dark / Trigger “Find Path”
Enable Disable “Move Forward”
“Move Forward”
Timeout(5) Dark /
- A 4 IDark / . ) Enable “Break”
Turnlng Disable “Break
Timeout(5) Dark/
Disable “"Move Forward” Dark /
Display (“Sleeping”) Enable “Break”
Sentence(*Night”) A 4
Disable("Break™)
Break
Konkuk University 25



//ZtZ= State Machine - Unit Control 2.1.1

IDark && Loud && Forward/
Sentence("Thank You")

Forward / Forward L
Enable "Move Forward”
[Speed 1= 0]/ r* "1
Sentence(“*Goodmorning”) TurnLeft /
Stop } Trigger“Turn Left” )
’'y Disable “Move Forward
\ 4
Dark Turn Left
Enable TurnBack /
“Move ¥ Trigger "Turn Back” Timeout(5) Dark /
Turn Back Disable “Break”
lTurnRight/
Timeout(5) Dark/ Trigger “Turn Right
Disable “"Move Forward” .
Display ("Sleeping”) Turn Right
Sentence("Night”) Dark / ¥
Disable("Break™) Enable “Break”
Break
Konkuk University 26



Data Flow Diagram

Asynchrono Periodic
us Device Device
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Process Specification1.1~1.4

m Touch Interface m Sound Interface

Stereotype Asynchronous Function Stereotype Periodic Function
Input Touch Input Input Sound Input
Output (bool)Touch Output (int)Sound(0~100)

Process Process
Touch Sensor0f| A Touch Input= BFS ™ Control I Sound Sensor0f|A{ Sound InputZ& B2 ™ Sensor
nput Sensor = 2 M| A 0| Touch& E L0 Touch In Control Z 2 M| A 0| SoundE HE L} Sound= So
put0| =022 L EICt Touch= True/FalseZ und Sensorj| A & X|st 22|19 37| ME G|O|H
=& YH0| S0 S W7t TrueO|LCt. Ct.
PSpec 1.3 Light Interface PSpec 1.4 Ultrasonic Interface
Stereotype Periodic Funtion Stereotype Periodic Function
Input Bright Input Input Distance Input
Output (int)Bright(0~100) Output (int)Distance(0~255)

Process Process
Light Sensor0f|A{ Bright Input=2 2F2 ™ Sensor C Ultrasonic Sensor®j| A{ Distance Input= 2t2 ™ Se
ontrol = £ M| A0 BrightE& E AL} Bright= Light nsor Control = Z M| A 0f| Distance= E LHLC}. Dista
SensorQj| Al Z4X|stEH7| M2 G| O|H L} nce= Ultrasonic Sensorj| Al ZX|st SH|2te| A

o] HE£ HO|ECt



Process Specification 1.5.1~1.5.4

m Sensor Control

Stereotype Control
Input (bool)Touch, (int)Sound,
(int)Distance, (int)Bright
Output Trigger, (bool)Direction,
enable/disable
Process
Aol HEfOAM 0| et d5S A5, A
52 $¥s}7| 918t O|HES SYAZIC

PSpec153 lisDark

Stereotype Synchronous Function
Input Enable, Disable
Output (bool)Dark

Process

Enable O|HI E 7} St A| £=3H | Unit Control =
Z M| 20{|AH Dark O|HI EZE EL{O{ Print Display &
2 K| 20| Display O|HIES B =2 3} =2
M| 20| L.

 PSpec 1.5.2_| Save Speed

Stereotype Synchronous Function
Input Trigger, (int)Speed
Output (int)Speed

Process

Trigger O|HIEE ES|A =/ L/ count’ 191 A
2 7t&otn 02 2 HHRLCE 09 B2 455t 12
HFELCF 1002 O M 7H&55HH 1007 X[, 0 H O A
7t551H 07 K|

PSpec 1.5.4

Stereotype Synchronous Function
Input Trigger
Output (bool)Loud

Process

Trigger O|HIEE E3}0] =W E| [ Unit Control I
Z M A0f|A LoudO|HIEE HL{O| Speak Sentence
Z =N A0A Trigger O|HIES EL{E=E of= =
2 M| A 0| LC}.



Process Specification2.1.1~2.1.3

PSpec 2.1.1 PSpec 2.1.2

Stereotype Control Stereotype Synchronous Function
Input (bool)Dark, (bool)Loud, Input Enable, Disable
(bool)Direction, (int)Speed Output (bool, int)Motor(A,C) Action
Output Trigger, Enable, Disable, Display Process
Process Enable O|HIl E 7} StAHA| £=3H | H Motor Interface
Aol HEfOAM 0| el dSS A5, A O Al Motor Action O|O|E{ & & L0 Motor7} &2
52 4357|930 ES HAA|ZICE 2 S}t 2 st T2 4 20|Ch Motor Action

0| = MotorQ| &= x 7} Lst=|C}

PSpec2.13 | FindPath

Stereotype Synchronous Function

Input Trigger

Output (bool, int)Motor(A,C) Action
Process

Trigger O|HI E 7} HFAHA| ~3H &|H Motor Interface
Ol 4l Motor Action H|O|E{E ELjO| 2E0| S
A2 URE SHAF|= Z2 M 20|CF



Process Specification 2.1.4~2.1.6
I R

PSpec 2.14 PSpec 2.0.5 | Print Display

Stereotype Synchronous Function Stereotype Synchronous Function
Input Trigger Input Display
Output (bool, int)Motor(B) Action Output Display Info

Process Process
Trigger O|Hl E 7} 2HAHA| 84 |0 Motor Interface Display QI HIE 7} 2HMA| =3 | H Display Interfac
0| Al Motor Action H|O|E{2 ELj0| 2£0| MX| e0f| 7 Display Info L O|E{ S 2 L0 2} HO| =Xt=
SIE2 SXHA|7|= T2 M| A0|C} HA[SIE S SAA|7| = Z2 M 20|C.

PSpec 2.1.6 | Speak Sentence

Stereotype Synchronous Function
Input Trigger
Output Sound Info

Process

Trigger O|HI E 7} S M A| = | Speaker Interfa
ce0| A Sound Info H|O|E{E E L N Speaker7|- A
2|2 =& 8= ZZ M AO0|Ct Sound Info= Spe
akerZ} H AMX| A2| HELC



Process Specification 2.2~2.4

m Speaker Interface m Display Interface

Stereotype Asynchronous Function Stereotype Asynchronous Function
Input Sound Info Input Display Info
Output Speak Output Display
Process Process
Sound Info | O| E{ & 2O} Speaker0| A Speak G Display Info {|0|E{ & 2O} Display Of| 4| Display
OlHE 2U 22[F WA St= == M 20|} HO|E& 20 S22 0|A St= == MA0|C.

PSpec 2.4

Stereotype Asynchronous Function

Input Motor Action
Output Motor
Process

Motor Action §|O|E{ £ =0} MotorOf| A Motor L
Ol E ELjO0| 22I0|A Sl= =2 M| AO|LF.



