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Requirement Definition

Wheel Motor &&5t= 4%

o= QA Z - Ultrasonic Sensor

E4H 58 A2 +10
Touch Sensor 242 - AL 521 AS B2 (0.5) +10
TouchSensor B 22 HO |10

A% £21 g FL (0.5) -10

HIiAl AlrrolTdel rml i1l HIAITIO =2d M e 1

.~

Break Motor 2t S5l= A2

i QA= - Ultrasonic Sensor

Ho| {FHXES A2 - Light Sensor (Enable)
x

40| O =R MLt CHA] BtOL S F 2 - Light Sensor (Disable)

|72 % gXl =, 5xF¢ 80| A% 0|FF BF - Light Sensor ("Night")

ensor ("Good Morning")

= S
700| Ao A7t AKX E|US AL - Sound Sensor ("Thank You")

Z|Zx HMAHEO| A 2, EHE5t= S 7| 24El - Touch Sensor ("Working™)
o5

1
=
b
o

| Al 0|2 A< - Light Sensor ("Sleeping”)

20| O] FHFECL CHA| BHOFES B2 - Light Sensor ("Working™)




Requirement Definition

Touch Sensor g dt= ==
E4H £ F2 +10
Wheel M AL =21 AS B2 (0.5) +10
e B =8 F2 10
AL F21 AS 4% (0.5 -10

Displav - 21X TouchAl (“Workina™)
Sound Sensor gk Hr= =&

Speaker - 700|&9| 2 2|7t ZX|E AS (“Thank You")

Light Sensor g dt= =3

Wheel Motor - 0] O{= 2| KL} ChA| BHOIES B
O|F2 W ZX| T, 5XF2 YWo| A% o|F2 A (Enable)
Break Motor
0| O{F XLt CIA] B0} 2 A$ (Disable)

02 W ZX| %, 5559 Wo| A% {58 A2 ("Night")

Speaker
WO| O FRHCL CFA| BIOIR S E 2 ("GoodMorning™)
Dicol |52 W AX| £, 58 WO| AF o{F2 B2 ("Sleeping”)
Ispla
p y HINnl nlCOITHCL rlLil HEALTH O 74 O MALawleia ™)

Wheel Motor - Zoli= #X|5I S E< (Turn)

Break Motor - 20| & ZUX|5}¢S AL (Enable)
x

Break Motor - BtstX 3t 5, 20| 20| 212 AL (Disable)




Sensor

System Context Diagram

Touch Sensor Input
Sound Sensor Input
Light Sensor Input

Ultrasonic Sensor Input

Wheel Motor

Break Motor




SCD Information Table

g8 4 g H|O|E{ e
Boolean, True, False
Touch Input Touch Sensorg At&Xt7} 58S LIEHAHCE
Integer 0 ~ 499
Sound Sensorg &l S0{= A2|2 HEE LIEIMHCE
Sound Input - f Integer 0~ 100
FIH2 2 YHX|H, F7|= 10msO|Ct.
. Light Sensorg Edll E0{2= 87|12 MEE L{E}MHCE.
Bright Input = f Integer 0 ~ 100
FIH22 YHX|H, F7|= 10msO|Ct.
. Ultrasonic SensorE o E0{ 2= Al=19| e HEE LIEHHCE
Distance Input E* Integer 0 ~ 255
FI|1H22 UK, F7|= 10ms0|C}
Time Timer Interrupt2 A 10ms F7|2 S ElC} Trigger -
Wheel MotorE S5l Robot2| 0| 52 L}EILHCE.
e RightQ} Left WheelO| L} 0f QIC}. Right Wheeld} Left Wheel 2 Integer, -100 ~ 100
ee
£5}0] Robot?| Direction2 HHY = £~ Qo H, Integer -100 ~ 100

Wheel2| SpeedE £75}0{ Robot?| SpeedE LIEIEH 4~ QILC}.




SCD Information Table

e 43 ol OB =5
Break MotorE E5|| Robot2| 0|52 H|0{$tC}. Ar=tof C}af,
Break ~ o= - Integer 0 ~ 100
BreakE &3l Robot2| 2% US HE &+ ALt
Speakerg Edl 2|5 2 Speak’™ HE LIEILHCE.
Speak Speak®™ & = “Good Morning”, "Night", "Thank You" Integer 0 ~ 100
M7tx| 22 LtERE = QUL
. DisplayE £d| 2|5 2 Display 2 £ L}E}LHCE.
Display - o Integer 1~ 100

Display™d B = “Working”, “Sleeping” £7}X| HE 2 LIEtE £ QIC}




DFD Level 0

Touch Sensor

Wheel Motor

Sound Sensor

Break Motor

Light Sensor

Speaker

UltraSonic

Sensor

. L1
Digital Clock A -5




DFD Level 1

>  Speed
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DFD Level 1 Definition

g 29 ClolH ¥ o
00| 4 1000]|5t2| &S 7HXIH 2 HEQ| XX o CiSt H|E
= LIEIHHCE TouchE &+ ¥ E3S W 109 ££7t 7151

Speed Integer 0~100
B H EFS O 109 K71 ZATHCL THeF A& =231 QU
= A0l= 0.5 OiCh 102| £x7} 571 52 #A T
Sound Sensorg Soff YAHE|= L2219 37|71 708 HASS &

Noise Boolean True / False
2, SpeakerE Sdll SpeakE LHi7| ¢lsll EU= EEL}.
Bright7} 400|9t Z 20| BreakRE{E ZHEA|7|H 5% 0|Z0
CHA| BrightE =0l S Off A= 400|2H A L2} 400| 4 &

Night Boolean True / False
£ ETsto CHE AnE EEA|7IC) Truel} FalseE L}ERLY O
True= Bright7} 400|922 L}EFLHCE
Distance?| ™MEO 2} RE{Q| Htsk2 ZAXSI7| Qoll ELj= H

Direction HC}. Direction®] Z}2 DistanceZ} 200|2+ O Turn Left, Turn Integer 0~2

Back, Turn RightE =X}&X S & TriggerA|7ILC}.




DFD Level 2.1 - Control Input Sensor

Touch
Interface

Touch Inpug

e . > Speed —>
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Sound ~ mTTTSS i
Sound Input_/  Seund s - SOl >
Oound / \
12 S/ Control *
,‘}(S\EI’ Dee:IIi‘ZeI]c I’I Input ‘}__L\l i_g_hf —————— >
-
- \ Sensor | O s
. 1.5 £
\ .
. Bright \ o -7
Brlght Inpu& Interface T
1. 3
0% T\
-
’/

Ultrasonic
Interface
1. 4

[Periodic
Device]

Distance Input>




DFD Level 3.1 - Sensor Control

Speed —>

~
\\\Zél/cbl
~J
S~y
\\\\\
SO o
Soung Inpyy Y ¢
\ll Sensor
’ |
| Contro
‘ 1.5.1

Direction (Forward, Turn Back, Turn Left, Tupﬁ‘ &'g
| Direction (Forward, Turn Back, Turn Left, Tu _,.&__;,,La%____>



Information Table

e EL:

Mk 20cmO| L} 0| HOoj=0| AS A0 =:551H, 7I=2E
Turn Left

m!

£Q

£ Z 20 7I2EE 022 x7|3} A|ZICL.

o RIZoE 2|1 =of ChA| Yo MME ZXIStCh 2kef MY 20cmo|Liof| Fof =0l

(=]
s 4

20| 7I2E{E 022 %7|3} AZICL

Turn LeftZ 0] M 20cmo EOj20| U2 A0 XEei0] 712E
Turn Opposite | HHCh 180° M 0 ChA| o MME ZX|3HCh grob Hu

222 3 5 180°

20cmO|L}jof| ZEof= 0|

2|

. Turn Opposite20f] % 20cmoj| Yo E0| YAS FL0 HTsiH LEZCZ 3T
Turn Right

FI2EE 022 X7|3} AlZICL




FiniteStateMachine - Sensor Control

Ready

Touch / Touch /
Trigger “Save Speed” Trigger “Save Speed”

[Bright < 40] /
Enable “IsNight”

Forward < > Blocked

TimeOut(5) & [Bright = 40] /
Disable “IsNight”
Trigger “IsNoise”

[Sound > 70 & Bright > 40 & Distance > 20] /
Trigger “IsNoise”

[Bright > 40 & Distance < 20] /

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

[Bright > 40 & Distance < 20] /

Turn Right
Touch /
Trigger “Save Speed”

Stop




DFD Level 2.2 — Control Output Unit

Wheel

Interface Wheel
Speed > >
[Asynchronous
Device]
,,”_ -~~\\
. ’ . Break
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DFD Level 3.2 - Unit Control

Wheel Action >
Move .
Forward Wheel Action >
Speed Turn
22 R et Wheel Action S
\0;\‘;’ \ - ”’ o) Tuorsri'te
(\,30\3’ »“\‘3‘}'e ,a” " i Wheel Action S
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/ . - J—— N
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\
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~ Displ
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“Working”
2.1.10

Display Info %

f >
ny Pgag. >

Display =N
“Sleeping”
2.1.11

Display Info




Finite State Machine - Unit Control

Ready

Forward / Stop /
Enable “Display Working” Disable “Display Working”
Disable “Move Forward

Enable “Move Forward”

Forward

Noise & INight & !Turn Left & !Turn Right & !Turn Back /
Trigger “Thank You”
INight & Direction /
Trigger “Turn Left”

INight & Direction & Left /

Trigger “Turn Back”

INight & Direction & Left & Back/
Trigger “Turn Right”

€
Stop Night / ——
Disable “Move Forward” 3 - = g
Disable “Break” =4 §
Disable “Display Working” ? S

Enable “Display Sleeping” :
Trigger “Sound Night” k d

Ayl B

Pt i g ;E



DFD Level 4

[A] : Asynchronous

[P]
[C]

Periodic
Control




Process Details

Reference No.

11

Name

Touch Interface

Stereo Type

Asynchronous Function

Input Touch Input, Time
Output (bool, int)Touch

Touch SensorOf| A{ A|ZtZH(10ms) Touch InputS B0} O0|™ Control Input Sensor
Process Process0Oj| Touch DataE EHC}. Touch Datas True/FalseZ L 2E|H Trues £ S},
Description False= SEZAE LIEIL|N +& mjoict, HZof 7t HA| True/FalseZ} HHRICL F£ A7t

of st £E=7F S71/ZE 4 SHA| ECE

Reference No.

1.2

Name

Sound Interface

Stereo Type

Periodic Function

Input Sound Input, Time
Output (int)Sound
5 Sound Sensor0j| A A|ZtZH(10ms) Sound Input2 20t 0|™H Control Input Sensor Proc
rocess
essOf| Sound DataE HELHLC}. Sound DataE Sound SensorOjjA| ZX|SH A2|Q] 37| HHE
Description

Hlo[E{Ct.




Process Details

Reference No.

1.3

Name

Bright Interface

Stereo Type

Periodic Function

Input Bright Input, Time
Output (int) Bright
5 Bright Sensor0j|A{ A|ZF2H(10ms) Bright Input2 2H0}S0|™ Control Input Sensor Proces
rocess
sOf| Bright DataE E.LHC}. Bright Datas= Bright Sensor0f| A ZtX|$t 8f7]|2] 37| HE 00|
Description

E{C}.

Reference No.

14

Name

Ultrasonic Interface

Stereo Type

Periodic Function

Input Distance Input, Time
Output (int) Distance

Ultrasonic Sensor0j|A{ A|ZI2H(10ms) Distance Input2 HH0}S0|™H Control Input Sensor
Process

Process0]| Distance DataE HULHLC}. Distance Data= Ultrasonic Sensor0jjA| ZIX|St EA|
Description

oto| AHz2| ¥ H|o|EC.




Process Details

Reference No.

151

Name

Sensor Control

Stereo Type

Control

Input (bool, int) Touch, (int) Sound, (int) Bright, (int) Distance
Output Trigger, Enable, Disable, (int) Direction
Process
Input0j [2} Outputs AEst= AL S otH, 12{st O|HEE T A|ZICt
Description

Reference No.

1.5.2

Name

Save Speed

Stereo Type

Synchronous Function

Input Trigger, (int) Speed
Output (int) Speed
Process Trigger O|IES Fot0| [ J7t / A271 +HEH, el HIOIEE oM £=& 20

Description

=
=
A F7kohs HBE B




Process Details

Reference No.

153

Name

IsNoise

Stereo Type

Synchronous Function

Input Trigger

Output (bool) Noise

Process Trigger O|HIEE E35}0{ Unit Control Process0| SoundO|HIEE HL{j0{ Sound Thank You
Description 0] TriggerO|HIEE HL}{ T £ S}= ProcessO|LC}.

Reference No.

154

Name

IsNight

Stereo Type

Synchronous Function

Input Enable, Disable
Output (bool) Night
> Trigger O|HIEE £35}0| Unit Control Process0j BrightO|HIEE HLj0| Break, Sound Goo
rocess
d Morning, Sound Night, Display Sleeping, Display Working 50| TriggerO|HIEE Tt=A
Description

L}, Enable, Disable A|Z £ Q! = ProcessO|L}.




Process Details

Reference No. 2.1.1
Name Unit Control
Stereo Type Control

Input (int) Direction, (int) Speed, (bool) Noise, (bool) Night
Output Trigger, Enable, Disable
Process
Inputdj 2} OutputS AEst= ALY S ofH, 12{st O|HEES LM A|ZIC
Description

Reference No.

2.1.2

Name

Move Forward

Stereo Type

Synchronous Function

Input Enable, Disable
Output (int, int) Wheel Action
o Enable O|HIE 7} WM A| $~3 | Wheel Interface0] Wheel Action H|O|E{E HLJjA| 2£0|
rocess
o to 2 SXI0|EE Sl= Z2M A O|Cl. Motor Action2 Motoro| FISHtlSE intgti} £ int
Description

gtoz M=o QUct




Process Details

Reference No.

2.1.3

Name

Turn Left

Stereo Type

Asynchronous Function

Input Trigger
Output (int, int) Wheel Action

Trigger O|HIE 7} WM A| =3 E|0{ Wheel Interface0 Wheel Action D|O|E{E HL{A 0| &
Process

OH=0| QUSA| 2£0| EZo 2 HIGS S2| & 5= T2 M| A O|C}. Motor Action2 Motor
Description

of AW intZkI £ intgtO 2 FAE0f YLk

Reference No.

Name

Turn Back

Stereo Type

Asynchronous Function

Input Trigger
Output (int, int) Wheel Action

Trigger O|HIE 7} WMA| £~HE|H Wheel Interface0] Wheel Action G|O|E{E HL{A| Turn
Process

LeftS +UMSOIE TohS0| YA ER0| WHES 180" FAES st= ZEHA olLk
Description

Motor Action2 Motore| RISt intZt1} £ intglo 2 FHAE|0] QIC}.




Process Details

Reference No.

2.1.5

Name

Turn Right

Stereo Type

Asynchronous Function

Input Trigger
Output (int, int) Wheel Action

Trigger O|HIE 7} WMA| £~HE|H Wheel Interface0]] Wheel Action H|O|E{E HL{A| Turn
Process

Leftd Turn Backs ™I TOjZ0| ASA ZR0| REZ2E WIS SLEE Sl
Description

T2 M| A O|C}. Motor Action2 MotorQ| ZIGHHISE intZtnl £ & intgfo 2 A0 QUL

Reference No.

2.1.6

Name

Break

Stereo Type

Synchronous Function

Input Enable, Disable
Output (bool) Break Action
Process Enable O|HIE 7} WA A| £3E|0, IsNight7} $3 E|Q 2 A|0f| C}SHQUZ S Hh= SXE|7}X]

Description

Hyo|3 & XH3AFH XS €22 L}ItX| 28} 3= ProcessO|LC}.




Process Details

Reference No.

2.1.7

Name

Sound Good Moring

Stereo Type

Asynchronous Function

Input Trigger
Output Sound Info "Good Morning"

Trigger O|HIE7} WM A| £ E|0 IsNight7} EnableEl$ 5XZ0f| = EnableAtEjO{ M X}EX}7}
PD:)S:iS:tion HES0]| IsNight7} DisableE| 20 ZS35tH "Good Morning” 22| L{#| 8= ProcessO|

C}l.

Reference No.

2.1.8

Name

Sound Night

Stereo Type

Asynchronous Function

Input Trigger
Output Sound Info "Night"
Process Trigger O|HIE 7} LM A| L3 g|{ IsNight7} EnableEl & 5X 0| = EnableMEjU Ul XI5 X}7}

Description

HEL0 ZF5IH "Night” 22| S WA Sti= ProcessO|Ct.




Process Details

Reference No.

2.1.9

Name

Sound Thank You

Stereo Type

Asynchronous Function

Input Trigger

Output Sound Info "Thank You"

Process Trigger O|HIE 7} &Ml Al 3|1 IsNoise7} E-&5tH "Night” 22|E L{#A| S}= ProcessO|
Description C}.

Reference No. 2.1.10

Name Display Working

Stereo Type

Synchronous Function

Input Enable, Disable

Output Display Info "Working"

Process Enable O|HIE 7} &M A| £=AE|{ IsNight7} EnableEl 0|2 5X 0 IsNight7} Disablesli=
Description i} 2f, Speed 70| 00| Ol LA SI= ProcessO|LC}.




Process Details

Reference No.

2.1.11

Name

Display Sleeping

Stereo Type

Synchronous Function

Input Enable, Disable

Output Display Info "Sleeping"

Process Enable O|HIE 7} WM Al £3E| IsNight7} EnableEl 0| 5% 20 IsNight7} EnableslS
Description o] LAisSt= ProcessO|LC}.

Reference No.

2.2

Name

Wheel Interface

Stereo Type

Asynchronous Function

Input Wheel Action
Output Wheel
Process Wheel Action [|O|E{E 4O} Wheel Motor0] WheelH|O|E{E HL| 222 2Zl0|A =

Description

ProcessO|LC}.




Process Details

Reference No.

2.3

Name

Break Interface

Stereo Type

Asynchronous Function

Input Break Action

Output Break

Process Break Action LJ|O|E{ & 2O} Break Motor0j Break|O|E{E HL} Z£9°| Break MotorE %tE
Description Al7|+= ProcessO|LC}.

Reference No.

2.4

Name

Speaker Interface

Stereo Type

Asynchronous Function

Input Sound Info
Output Sound
Process

Description

Sound Info G| 0| E{

5 20} Speakerd SoundH|0|E{ & 2L 2XS Z%|0|7| St= ProcessO|LC}.




Process Details

Reference No.

2.5

Name

Display Interface

Stereo Type

Asynchronous Function

Input Display Info
Output Display
Process Display Info G|O|E{E 4O} Display0j| DisplayH|O|E{E HLj 222| 3}HO0|| Display™dEE =

Description

25}4| 5}= ProcessO|LC}.

=




Data Dictionary

Data Name Explanation
— Touch Sensor2 £ E{ Touch Input0] S0{£S S LIEIL = O|HIEO|LCtL. True / False2 1 E|0 Trued
oHe 07} Touch Input0] SOIYE WO, intgte £E0| E7}/ ZAE ZH3H: £X|0|ct.
Sound Sound Sensor2 €| £0{2 £ Sound Input?| 3 7| G|O|E{O|C}.
Bright Light Sensor2 £ E{ £0{2 = Bright Input?| 37| §|0|E{O|C}.
Distance Ultra Sonic Sensorg £3l| £0{2 & Distance Input2| 37| Cj|0|E{O|C}.
. Wheel Motor2| £ & 5! ISk E FESHsl= [|0|E{O|C}. HO|E| X EAQl Speed?} DirectionE Al
Wheel Action

stk

Break Action

Break MotorE ZMEA|7| = O|O|E{O|C}. True / False2 /A E|0] True [}0f| Break7} =S SIC}.

Sound Info

Speaker7} AIFI2 W 22| HO|E{E LIEFACE NXTO| LiTHEI0f QU 22| o|EfHlo|2
2% 3C YoM XIWE 4 QUck

0| 83tH

[El

Display Info

Displayoll £2{% ¥4 G0|E{S LiERHCE,




Data Dictionary

Data Name Explanation
00| & 1000|35te| Z+S 7HXIM Zt2 ZE{Q| XL of Cist H|ES LIEHLE Touchs &+ H =51S
Speed 0 109 $E7t SIHSID B4 M EHS 0 109] 7 ZABCE T AL £21 UYS A= 05
Z Orct 109] ££7t 571 52 #asho}
. Sound Sensorg Eoj 9=
Noise

Hijs ¥HCtL

AHE|= 229 37(71 708 HY

28 ¥, SpeakerE £dl| SpeakZ 7| I8l

Bright7} 4002t ZH<L0]

2k 2 20f BreakRE{S EHEA|7|0 5% 0]Z0j CHA| BrightS 2ol 312 1 < 400|%
Night Y F2el400|4Y FLE WEHSIH CHE ZAE SEA|ZICE Truelt FalseZ LIEILHH True= Bright7}
400( 20U S LIEFLHCE.
- Distance?| MHO0| [}2} 2 E{9|
Direction

k! o Turn Left, Turn Back, Turn RightE =XlX S & TriggerA|ZILC}.

oy A=)
Yge 2

Mst7| 25l ELWj= ™ ECLC} Direction?] 2 DistanceZ} 200]




