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Statement of purpose

Basic Move Purpose
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System Context Diagram

Touch Input
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DFD Level O

Touch Sensor }
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Data Dictionary

Touch Input  Touch SensorE Edf| AFEXIQ| = True | False /
= QIC}. Asychronous

Sound Input  Sound SensorZE E9j| A2|E Z4X| True | False /

Input Periodic

Bright Input  Light SensorE &3 : True | False /
Periodic

Distance Input Ultrasonic Sensor& = : True | False /
Periodic

Clock Input  Time Input= BFO} A|ZF : Asychronous

Sound . Good Morning/
Night/ Thank you

Output Motor £ A|ZIC}. A/B/C

Print 2t 2tHOol &2 Working/Sleeping




DFD Level 1
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DFD Level 1 — Modified DFD
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Data Dictionary

AMR DATA

N

int Motor State
bool Direction
bool Break

string Display String
bool Up

bool Speed Switch
int Speed

bool Sound

int Bright
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Data Dictionary - Moditied D.D

Modified AMR DATA

I

bool Obstacle Distance}0f [C}2} &Oj& O & ZHCt

bool Break LightZt0f L2t XN o & EEHT/F)

bool Touch Touch MMM ZHX|SE E X| Of £(T/F)
int Speed =78
bool Sound

int Light Light MIA{ 0 &=l




DFD Level 2
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DFD Level 2

Motor
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DFD Level 2 - Modified DFD

Motor
Control Motor Command Motor Motor Action
Out Interface
u 2.5
Unit
2.1
Sound
AMR Data 5 CC())ntL’O| Speaker Command Ispeaker Sound Play
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Unit 2.6
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Display

Control Display Command Display
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24
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Data Dictionary

Motor Command EEO| XIS AXNSH7| 8] + 240 = Motor
State, Break, Speed /= 7IH2tAM BHO| 2XIe= 4
x—lz‘sH:f
O - .

Speaker TEMO| A= SounditS 7HHAM ALIFH X E Es
Command AlZICH

Display Command 1 ZX|0| Q= String Zf2 7IMH2tA ClAZ2 0|0 EA|
oHCt.

Motor Action

DRt Sound Play

==t}
Display On LCDOf| 20 2ot

tl= BOtA Z=TtLt.




DFD Level 3
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DFD Level 3
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Motor State Machine

Timeout(0.5), Direction is False, Bright > 40 / Disable “Break”

Timeout(0.5), Direction is True , Bright > 40 / Disable "Break”
Forward

Timeout(1),
Direction is True

Bright > 40 / Disable “Break”

Right

Timeout(1),
Direction is True

Bright > 40 / Disable "Break”
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Motor State Machine — Modified FSM

Light > 40

Obstacle is False

Light < 40
/Enable “Break”

Forward

Timeout(0.5) , Light > 40
. Obstacle is False

Timeout(0.5) . P p

Light > 40 / Disable “Break

Obstacle is True

Timeout(0.5) MotorState is 0 / MotorState is 1

Light > 40

Obstacle is False ®
/ MotorState = 0 TurnLeft

Timeout(0.5), Light > 40

Timeout(0.5) Obstacle is True

Li MotorState is 3
G / MotorState is 1

Obstacle is True otorstate Is

, MotorState is 1 / MotorState is 2

TurnBack [ 405, Light > 40 ~| TurnRight

Obstacle is True, MotorState is 2 L

/MotorState is 3




DFD Level 3
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DFD Level 3
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Display & Sound State Machine




Speaker State Machine — Modified ESM

Timeout(0.5)
Break is True/

Trigger Sound “Night”

4

Night Play

Timeout(0.5)
Break is False/

Trigger Sound “"GoodMorning”

Vv

GoodMorning
Play

Timeout(0.5)

Break is False

Sound is True,

Obstacle is false/

Trigger Sound “Thank you”

Thank you
Play




Display State Machine — Modified ESM

Break is False/
Trigger Display
"Working”
Break is True/

Trigger Display “Sleeping”

Working Sleeping
Display < Display

Break is False/
Trigger Display “Working




DFD Level 3
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Speed State Machine

Button Up

Timeout(0.5)
If Down is True and Up is False
and Button Switch is False

Speed Down

/Speed increase 5 Timeout(0.5)

If Down is True and Up is False
and Button Switch is False
Speed decrease 5




Speed State Machine — Modified FSM

Timeout(0.5)

Touch is True
SpeedSwitch is True
Speed < 100
/Speed increase 5
SpeedSwitch is False

Speed Up

Timeout(0.5)

Touch is True
SpeedSwitch is True
Speed < 100
/Speed increase 5
SpeedSwitch is False

Timeout(0.5)

Touch is True
SpeedSwitch is false
Speed >0

/ Speed decrease 5
SpeedSwitch is True




[A] : Asynchronous
[P] : Periodic
[C] : Control




DFD — Moditfied DFD
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Process Specification

Name
Input
Output
Description

Reference No.
Name

Input

Output
Description

ouch Interface
Touch Input
- Touch (Boolean)

Touch Sensordf| =0 {2 ™ Booleang/2 2
TouchZ} =& =X|0f| CHBt True/False ZfS == StC}

Sound Interface

Sound Input

Sound (Integer)

Sound Sensor(| 20| S0{2M™H 1 AFR2EQ| dB
2 533 st




Process Specification

Reference No.

Name
Input
Output
Description

Reference No.

Name
Input
Output
Description

Light Interface

Light input

Light (Integer)

Light SensorOﬂ
25(1~100) S

of ut7|of Chst

Ultrasonic Interface

Distance input
Distance (Boolean)

Ultrasonic Sensor0f ¢l= %O1 ™ Booleand)

= 0|
O = 20| FHoj=0| %l': £ THEHSHY True/False
£ Z "ot




Process Specification

Reference No.
Name AMR Control Input Unit

Input Touch Input, Sound Input
Light input, Distance Input
Output - AMR Data
- struct { bool, int ,bool, bool, bool, bool

Description Touch, Sound, Light, Ultrasonic OIE|H 0| AS 2 HE] We
Booleangt=S B2f0tA AMR Datagt= 7+ M| 44 H|O| E
MNZ 0] HHEY.

Reference No.
Name AMR Control Out Unit

Input " AMR Data
struct { bool, int ,bool, bool, bool, bool}

Output Motor Command, Speak Command,
Screen Command

Description AMR Data 7 Z X0 U= 7 2ol Me|lz 4
X0 8= Command [|O|E




Process Specification

Name Motor Controller

Input ~Motor Command

Output Motor Action

Description ~ Motor CommandZ /2 dto} REof Cj3t 2
xS

s =H)s 28ttt

Reference No.
Name Move Forward
Input " Enable, Disable

Output Motor Command

Description EnableO| £|™H Motor B,C7} &= E| =& S}= Motor
Command H|O|E{E EL{LHLC}.




Process Specification

Name
Input
Output

Description

Reference No.
Name

Input

Output

Description

Turn Left

Trigger, Tick

Motor Command

Trigger O[#I £ 7} BHA§A| Motor BO| £ £ 2 50%2 &},
0.5% QO 2, Motor CO| &L & 50%2 &}, 0.5X7t £ 2
22X £ A = 5= Motor CommandL|O|E{E HEHLC}.

urn Right
7 Trigger, Tick
Motor Command

Trigger O|HIE 7} 2A| Motor BO| £ =& 50%E o},
0.5% 5|2 Motor CO| £E & 50%2 8t1, 0.5%7t gfoz
X £ QT2 3= Motor CommandH|0|E{E EHC}




Process Specification

Name Turn Back

Input Trigger, Tick

Output Motor Command

Description Trigger O[#I £ 7} 2HA4A] Motor BO| £ £ 2 50%2 &, 1
X QO Z Motor CO| &L & 50%2 &1, 1X7t 52 Z
e &~ 9z 2 5= Motor Command G|O|E{E = WL}

Reference No.
Name Break
Input Enable, Disable

Output Motor Command

Description EnableO| 2HAi&IH Motor AZ ZH= A|F|= Motor
Command G|O|HE E WL}




Process Specification

Name Speaker Controller
Input Speaker Command

Output Sound Play.

Description Speaker Command& /& 2ot A2[E EX|, O2|1 Az
£ WCHH o|™H A2 E HX|E Z7doto)

Name Good Morning

Input Trigger, Tick
Output Sound Command

Description Trigger O|#HIEZ 42l £[0] Good Morning At2E7 E8
2 £ Q= E Sound Command G|O|E{E ELHC}.




Process Specification

Reference No.

Name Night

Input Trigger, Tick
Output Sound Command

Description Trigger O|HIE 2 £=38 £|0f Night AR E7 =3 &
& Sound Command O|O|E{& EHCH

Reference No.

Name Thank you

Input Trigger, Tick
Output Sound Command

Description Trigger O|HIE 2 =3 £|0] Thank you AFRE7t =
QUEE Sound Command O|O|EHE EEHCH




Process Specification

Name Display Controller
Input ; Display Command
Output Display On

Description Display Command& /3 £t0f LCDOj| OfH Xt
2R AP

Reference No.

Name Working Display
Input Trigger, Tick
Output Display Command

Description Trigger O|HIE 2 =8 £[0f “Working” X7} H 0| Z2
= = Y= E Display Command G|O|E & E L}




Process Specification

Name Sleeping Display

Input Trigger, Tick
Output Display Command

Description Trigger O|#I E 2 28 £|0f “Sleeping” 2X}7+ AHof
= &= Display Command H|O|H & EHLC}.

Name Speed Controller

Input " AMR Data Touch
Output AMR Data Speed

Description AMRData0j| M TouchOj 2 & 20} SpeedE EH S| AMR
DATAO| HZHStC

Reference No.

Name Motor Interface
Input Motor Command
Output Motor Action

Description Motor CommandE 2r0f Motor0f| Motor Commandd| &j
Ctal= O[HMIEZ E LY MotorZ ZHS A|ZICH




Process Specification

Reference No.

Name Speak Interface
Input Speaker Command
Output Sound Play

Description Speaker Command£ 80t Sound Commando]| sj &
O|HIEZ HLY SpeakerE AtZ A|7IC}

Reference No.

Name Display Interface
Input Display Command
Output Display On

Description Display CommandZ 20} Display Commandof| &fj & s}
O|HIEE HLY DisplayE Xtz A|7IC}




Structured Chart — Transform Analysis

[A] : Asynchronous
[P] : Periodic
[C] : Control

Afferent Flow Central Efferent Flow

(Input) (TIr:‘;jg’rma“o (Output)




Structured Chart = Task 85
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[P] : Periodic
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Task Definition
TaskID |Process __ [7|&  |[Module |

Task 01
Task 02

Task 03
Task 04

Task 05
Task 06

Task 07

Task 08

Task 09
Task 10
Task 11

Touch Sensor Interface 1.1

Sound Sensor Interface 1.2

Light Sensor Interface 1.3

Ultrasonic Sensor Interface 1.4

Sensor Control 1.5

Motor Control 2.1.1 Move Forward 2.1.2
Turn Left 2.1.3 Turn Right 2.1.4
Turn Back 2.1.5 Break 2.1.6

Sound Control 2.2.1 Good Morning Play 2.2.2
Thank You Play 2.2.3 Night Play 2.2.4

Display Control 2.3.1
Working Display 2.3.2
Sleeping Display 2.3.3

Motor Interface 2.4

Display Interface 2.5

Speaker Interface 2.6

Periodic

Asynchronous

Asynchronous

Asynchronous

Control

Control

Control

Control

Asynchronous
Asynchronous

Asynchronous

GetTouch

GetSound

GetSpeed

GetDistance

SensorControl

MotorControl

Sound Control

Display Control

Omotor
Odisplay

Osound




Module Structure

Application

Speed
Touch

Speed
Control

Light,
Obstacle,
Break
Motor
Control

Motor
Command

|7

Sound
Control

T

Sound
Obstacle,
Break

Sound
Command

Display
Control

Display
Command

Touch
Interface

Sound
Interface

distance

O

Interfage

Light Ultrasonic
Interface Interface

Motor Speaker
Interface Interface

Output
v Interface

Display
Interface



Module Definition

Module ID AMR 101 Module Name Touch Sensor
Interface

Module 7§|2  Touch Sensor2 &£
Interface Bool gTouch()

Module ID AMR 102 Module Name Sound Sensor
Interface

Module 7H2  Sound Sensor2£E = &5

Interface Bool gSound() <- A} ;

Module ID AMR_I03 Module Name LightSensor
Interface

Module 7|2  Light Sensor2 £ H
Interface Bool gLight() <- X| EE z|EHat




Module Definition

Module ID AMR_104 Module Name Ultrasonic
Sensor Interface

Module 7|2  UltraSonic Sensor2 £ £ ¢l =

=

Interface Bool gObstacle() <- X]

20| 922 g/H

—

Module ID AMR CO01 Module Name Sensor
Control

o T T

Module 7/&  AMR_I01, AMR 102, AMR I03,AMR [049| @ ES A23}0]
AMR_DATA AxH| ZfS HAIAFHZS

HA =
Interface oe-mz Il 1= A| Al

Module ID AMR_CO02 Module Name Speed
Control

Module 7§ AMR_Data 2ZH|OA =440 BHX| s EE 2

F2E A9
Shgls Z20=

Interface Ole- Z2% A5 Al AH




Module Definition

Module ID AMR_CO03 Module Name Motor Control
Module 7§  AMR_Data £ &=X|0f| A Light,Obstacle,Break HEE 7} 2t A

DHO B2AYS A8 ZE =8 QHLO0AE 2=
Interface .- mzT= 1= A| AlGH

Module ID AMR _C04 Module Name Sound Control

Module 7§  AMR Data #+ZxX X | Al Sound,Obstacle,Break
HEE 7PMQtM Tjde AFREE AFM AIRE
CIHLO|AE =&
Interface - mzT= 1= A| AlGH
Module ID AMR_CO05 Module Name Display Control
Module 7§  AMR Data :ZH|0| A Break HE 71X QA =2t
=AgE= 2788HA ClAZ 0| =8 QUHLO|AZ 25
Interface Sle-mZZ2 s A Al Al




Module Definition
Module D |AMR.O01  |Module Name |OMotor

Module 7| 2 Motor ControIOﬂA-I de MHE EZE REHE
re)

2N TS
State = Q1% Q2= 180 3|1} M0 Ci3t HE Q.

O
Interface Void Omotor(int state) <- stateOf 2} EHE &

Module ID | AMR_002 Module Name |OSound |

Module 7§82  Sound Control OfA 2 HEE ELHE AFREE AX X
Good Morning, Thank You, Night%z SlLIE &=

Interface Void Osound(string file);

Module ID AMR_003 Module Name ODisplay

Module 72  DisplayControl Of|A] 22 HEE ELHE CIAZH 0|0 ==

= == o

Working , Sleep& SILIE &5
Interface Void Odisplay(string text);




Structured Chart — Balanced System
(Afferent Flow) (Central Transformation)
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Structure Chart

Sound,
Speed Light, Obstacle]
4 Obstacle, Break
\ 4

Break D|Sp|ay

Sound Control
Motor Control

Control
? Sound Displa
Command Corﬁr)]m);nd
Touch Soun l Light l distance l
OSound
Motor
Touch Sound Light Ultrasonic
Interface Interface Interface Interface
A 4

Command




Data Definition

Touch Touch MIAMQO| = MHE TRl H=x Bool
Sound Sound MIAo| 1 HMEHE TRl H= Bool

Distance ic Mol & M Bool

Light Light Mo 2 HE Bool
of &~e|7t 7*7<|E|91%

Speed BHOl =8 4f= A& Int

Break Hyo|a9ol &= MHE N Bool

Obstacle bool




