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Statement of Purpose
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System Context Diagram
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Event List

Input/ Output Event

Touch Sensor Input

Sound Sensor Input

Light Sensor Input

Ultrasonic Sensor Input

Direction / Break
Sound
Print

Sensor

ADR
Controller

HXl AMHE Soll AFS X =3=X0 et 32 E L
EFLHCH

Sound SensorE Sol == 22|28 3B E
LHEHHCF.

Light Sensor& soff == IS LEtU=

M E0| L},

Ultrasonic SensorE ol =H 2= A= 112

Hel B2 E LIEUHCE.

Touch Sensor Input Direction /
Sound Sensor Input Break
Light Sensor Input

Screen

Ultrasonic Sensor
ADR
Sensor
Controller

Print




DFD Level 0

Touch Sensor o Motor
Direction /
Touch Sensor Break
Input
ADR
Sound Sensor
Sound Sensor Lt Controller
0
Light Sensor
i
I
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DFD Level 0

Input/ Output Description Format / Type
Event

Touch Sensor
Input

Sound Sensor
Input

Light Sensor
Input

Ultrasonic
Sensor Input
Direction / Break

Sound

Print

Touch SensorE &6
=X0f CHet &
=

Sound Sensors
Ol A E LIEIH

Light SensorE Soll =H 2= SHIIE
LIEtLi = & 2 0lLH.

Ultrasonic SensorS
=12 Hel 822 LIEtHC

Motor2l =4 &= LIEHU

1
LPEPL._HEP.

sol S02e 2l
Ct

True, False / Asynchronous
Integer / Periodic
Integer / Periodic
Integer / Periodic
Go Straight, Turn Left, Turn

Right, Back, Stop, Break

Good morning, Night, Thank
You

Working, Sleeping



DFD Level 1

Speed
Touch Sensor A
Input Directi
Save | [ Load redHen
Break
Sound Sensor
Input
USLT
Controller —>  Sound

Light Sensor 1

Input

Sensor put Tick Print
Speed Stop 0| & 2| =%} Save /Load =!LCt.
Save Stop 0| & 2| ==+ & SavestLlt.
Load Save=! SpeedE Load®gtLlt.
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DFD Level 2

Touch Sensor
Input

Sound Sensor
Input

Input

Ultrasonic
Sensor Input

Touch
Sensor

Interface

1.1

Sound
Sensor
>\ Interface
1.2

>\ Interface

ditrasonic
Sensor

Interface

1.4

Detection

Touch
Detection

Sound
Detection

Light

Obstacle
Detection

Speed

Save

USLT
Controller
1.5

Speak
Command

Screen

Command



DFD Level 2

Speed
Touch
Detection Save Load
Sound
Detection
USLT
Light Controller
Detection 3 1 5
Obstacle I
Detection .
:
1
I
I
1
Tick

Motor Direction/ Break
Interface >
Motor 1.6
Command
Speak
Command Speak Sound
Interface >
1.7
Screen
Command
Screen Print
Interface
1.8




DFD Level 2

Input/ Output Event

Touch Detection

Light Detection

Sound Detection

Obstacle Detection

Motor Command

Speak Command

Screen Command
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Touch SensorZ £ & Touch InputO| 201%8 = LtEH=
AL O0[LCt. True/False2 & &I { Trueg It Touch Input
Ol Sz [HOILCH.

Light Sensor2 £ & 2= Light Inputl| 37| 8 £0IC}.

Sound Sensor£ £ =0 2= Sound Input2 27| &2
Ol Ct.

Ultrasonic SensorE Soff & 2= Distance Input2| 3|
& 2 0| Ct.
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DFD Level 3
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DFD Level 3
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Command Trigger ,’,:’;7 1.5.7
Touch 'T ’/:"Ifi::k
Detection Save Load /’,’ 7
P d
/’,,’
,I
Sound PR .
Detection / N\~
/ \
4 USLT \\ Trigger Thank
Light Speak Command
petostion | Controller j------------=2250 You P >
\ 1.5.1 / Tick 1.5.8
\ /
N =
? T - \\\
Vi ~
Obstacle /
Detection ,’
!
/
1
Tick
Screen Speak Command >
Command

—12 —



DFD Level 3

Speed Motor
Command
'T Speak
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Working Screen Command
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DFD Level 4

State Transition Diagram for1.5

Tick [T]

Good
Morning

Enable “Working”

Enable “Working” I

L.l Light Sensor Input
Sound Sensor Input
u.l Ultrasonic Sensor Input

Tick [L.1 > 40]
Trigger “Good Morning”

Night

Tick [T]
Trigger “Night”

Sleeping

Tick [T]

Disable “Working”
Trigger “Sleeping”

Stop

Tick [L.I <= 40]

Timeout (5)
Disable “Go straight” T

Disable “Break

Break
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Timeout (5)
Tick [L.I > 40]
Disable “Break”

Tick[S.lI >= 70]
<_1'rigger “Thank You”

> Working
Tick [Speed ;lg ] Tick[S.l >= 70]
Enable “GoiStraight'\ Trigger “Thank You”
Go pa—
Straight |e

Enable “Break”

Timeout (0.5)
Tick [L.I > 40 && U.l <= 10]

Tick [L.1 > 40 && U.I <= 10] | 4*Timeout (0.5
Disable “Go Straight” Tick [L.I > 40 && U.I >10]
Trigger “Turn Left”

Enable “Go Straight”

Turn Left

Trigger “Back”
Back Timeout (1)
Timeout(1) Tick [L.I > 40 && U.I >10]
Tick [L.I > 40 && U.I <= 10] Enable “Go Straight”
Trigger “Turn Right”
. Turn Right |=
< Tick [L.I <= 40] 9 Timeout (0.5)
Tick [L.I > 40 && U.I >10]

Enable “Go Straight”
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Process Specification

Reference No.

1.1

Name Touch Sensor Interface
Input Touch Sensor Input
Output Touch Detection(bool)

Process Description

Analog & 2! 2| Touch Sensor Input0| =0 2™ Digital & A
9| True/FalseZ BtE = Output2 2 Touch Detection=2 2 LI

& Lt

Reference No.

1.2

Name Sound Sensor Interface
Input Sound Sensor Input, Tick
Output Sound Detection(integer)

Process Description

Analog & 2! 2| Sound Sensor Input0] = 2™ Digital & A
9| Integer= HtE = Output2 2 Sound Detection= Z L=
Ct.
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Process Specification

Reference No.

1.3

Name Light Sensor Interface
Input Light Sensor Input, Tick
Output Light Detection(integer)

Process Description

Analog & 4! 9| Light Sensor Input0| S0{ 2 ™ Digital &4/ 2
Integer2 HI 2 < Output2 2 Light DetectionS 2 LH =L},

Reference No.

1.4

Name Ultrasonic Sensor Interface
Input Ultrasonic Sensor Input, Tick
Output Obstacle Detection(integer)

Process Description

Analog & 2! 2| Ultrasonic Sensor InputO| =H 2 ™ Digital &
A Q| Integerz U2 = Output2 =2 Obstacle Detection2 2
Li = Ct.
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Process Specification

Reference No.

1.5

Name USLT Controller

Input Touch Detection(bool), Sound Detection(integer)
Light Detection(integer), Obstacle Detection(integer)
Speed(Data structure / Load)

Output Motor Command, Speak Command, Screen Command

Speed(Data structure / Save)

Process Description

Touch - Sound - Light - Obstacle Detection= Input2@ 2 20t
2t CommandE W2 LH1) Speed= Save / LoadstCt.

Reference No.

1.6

Name Motor Interface
Input Motor Command
Output Direction / Break

Process Description

I

Motor CommandZ Input@ £ 2t0} Motor2| S &2 £ &
== U Directionit BreakE Output2 2 L2 HCH

—18 —




Process Specification

Reference No.

1.7

U A PrintE Output2 & L2 HCH

Name Speak Interface

Input Speak Command

Output Sound

Process Description | Speak CommandE Input@ 2 20t 2215 S == U
SoundZ Output@ 2 LHEHCH

Reference No. 1.8

Name Screen Interface

Input Screen Command

Output Print

Process Description | Screen CommandE Input2 = 20t otH S8 = XS +

—19-—




Process Specification

Reference No. 1.5.2

Name Go Straight
Input Enable, Disable
Output Motor Command

Process Description

Enable O|HIE J} &t A Al =30 & (H Motor Command G| 0| &
E 2L Motor B,CIt =& 4= QI = SHLY,

Reference No. 1.5.3

Name Turn Left

Input Trigger, Tick
Output Motor Command

Process Description

Trigger O|HIEJ} 2 M Al =& & Motor Command Gl 0| £
E BN 50%2 =52 Motor BJH0.5 =2 222 CIH0.5

22 H2 HEY S USE BLL

—-20-




Process Specification

Reference No. 1.5.4

Name Turn Right
Input Trigger, Tick
Output Motor Command

Process Description

Trigger O|HI EJF 2 M Al =8 & Motor Command Gl 0| £
= BUHAH 50%2 52 Motor BJFE0.5 =2t H£Z,CIJF0.5=x

Ao ASE = UXTF Bl

Reference No. 1.5.5

Name Back

Input Trigger, Tick
Output Motor Command

Process Description

Trigger O|HIEJ} 2 M Al =& & Motor Command Gl 0| £
£ BWAH 50%2 == 2 Motor BI 1=x2F &2 2 CIF 124

S2 NEE & UE= BHCL

rol
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Process Specification

£ 2N “Good Morning” 22| E &3 &

Reference No. 1.5.6

Name Break

Input Enable, Disable

Output Motor Command

Process Description | Enable O EJt 2 Al &= [ Motor Command Ci| Of E
S 2U 0 Motor AJt =& == JLS et

Reference No. 1.5.7

Name Good Morning

Input Trigger, Tick

Output Speak Command

Process Description | Trigger O[#IEJt & A Al = =0 Speak Command Uil Of &

(@)

—22_




Process Specification

Reference No. 1.5.8

Name Thank You

Input Trigger, Tick

Output Speak Command

Process Description | Trigger Ol Bl EJF 2 A| =S &/ Speak Command Cll O E
E 2WHAH “Thank You” 22l E &8¢ = ULF st

Reference No. 1.5.9

Name Night

Input Trigger, Tick

Output Speak Command

Process Description | Trigger O[#IEJt & A Al = =0 Speak Command Uil Of &
£ BU A “Night” 221 E £28¢ &= JUT S 8tl.
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Process Specification

Reference No. 1.5.10

Name Working

Input Enable, Disable

Output Screen Command

Process Description | Enable O|#EJt £ Al =& | Screen Command Ci| Of &
£ 2WHAH “Working” Z2M E 3™ gt = UL = St

Reference No. 1.5.11

Name Sleeping

Input Trigger, Tick

Output Screen Command

Process Description | Trigger O|#IEJ} & Al = & Screen Command G| Ol &
£ 20N “Sleeping” 2 M E 2130 =2 = JUEE &t
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