~ Structure Analysis

200811440 S 71
200811449 O| %3]
200811462 *|&iHI
200811464 3+Z40]



=AN32

DEMEE + E0[3) &
o FX| MEHO|A A|EH
- £ 40| 0 O|Af0|Bl A{MOo 2 HF
MHF XFO2 QIAl A|, HISEMSE & CFA| M E

AL , A
. Ho*%t ek Al

- Mo HolilE A 2F 0k 2 = A

- ™5 HoljE =X - 2% 180k 2™ = A7

- J2le N3] HojE =X 1 LEZE 0% 3™ = AT
o HiIgF Mot g

- Z 90 Mutsh [l : 0527 QEXE D 50% £ 2 Yo =R

0.5%x7t 21Z BH 100% £E 2 =2
- 180k M3E I : 1X7t QEZDE S50%LEE 2 Yo =2

127t AZREH S50%5E2 52
- QEZ QL Mz3lgh Il : 0.5X7t @EZE DH 100% &2 HE
057t 2% HE 50% &= Yo =2



=X|H2|(Cont.)

Display &%t

o A|ZM AE{ . " Working” =&
. AE B
- B & & : "Working” &9
- BE BH ™AX| Al : “Sleeping” &
ATl S
. OEYH AP "Night' E
o LCIA| ARt I : "Good Morning” &9
o Hk= 220 SF A “Thank You" &H
o "Xk AT A0 2F S AL



=X|H2|(Cont.)

Ultrasonic MIA| =&
o Interrupt= SA&StC}
o AT AOE R=

X[ MM SE
o E{X|7} 13] WA AjD}CH
. 13| EIX|OICH 27} 108 E7HZA)
. Z3H 10| K|SE|W, 05K & £t 104 SIHZA)
. Mx|et & AlofRt 95



M[’H 2| (Cont.)

.
L

—h

LHO

20|32

O|H =

0| 40 0|%

F
A

N3
mul

K

1

= 84|

D E
O CfA| T

=
=

Of

10

-

Kl

LHO

=

<

0| 70 O|AFO|™ "Thank You" ==

-
NT

=
=

Kl

o
oF

—r

o4

<

K



=X|H2|(Cont.)

o ALE RS X T

- Input Sensor : 28 MAE Soff 2=
- Speaker : H|Of Ztof 2t 22|18 £
- Wheel : ®[0] ZTt0] 2} 282 0|FA

- Display : X|0] Z1}0f el 2tHOf| S2S #AITH

- Break : H|O{ Z1t0f| M2t 28 FX| A
- Control : &= Ao ¢ FE| I}t

| AlSHE

O
|_ i
—

-
(o]

—_—

IC
|ZICt.

| ZIC}.

F.

7
—
g%ﬂ N

=~

C}

S= Mo

F

Ok



=X|H2|(Cont.)

- Q2 MIA]
- Ultrasonic Sensor . &Oj=
- Sound Sensor : Bi=A2| QA
- Light Sensor : Hf7| Ol Al
- Touch Sensor : E{X| QA

O| Al
—_ 1




=X|H2|(Cont.)

- =Q AlLtE|Q

- ZofE o
2




A|AE

Ultrasonic
Sensor

Sound
Sensor

Light
Sensor

Touch
Sensor

Digital
Sensor

Wheel

Break

Speaker

Display




Mol SE HIO|=

Distance
Sound
Light
Touch
Time
Wheel

Break
Speak

Display

Ultrasonic SensorE £33 E0{ 2= AI=21010| HZ| MEE LIE}H

Ch. =7[H2 2 8 X|H 7|= 10msO|Lf.

Sound SensorE E9l| == A2|Q MEE LIEtHCE FI7|H O

2 25 X|H F7|= 10msO|LCt.

Light SensorgE Edll =0{= 817|2| WEE LIEIHCEH =

K| F7|= 10msO|Ct.
BAl AME ALEAE 25laS LIEHHD

EfO| QIE{HEZAM 10ms F7|2 Y=L}

HE S S2le ZHO St TS 2ot 2H MO S 7t

HqE
Break 2f& R 5 & LEILl= &

SpeakerE EiM QB 2o == WEE LIELHACE

EZ =Y Ho] JES LIEIHCE



Light

- Clap __—> Break
Distance Control \ | . > Control
, Obsgtacle .
Sensor  fp----mmoimeee-3 Unit
Sound—\ 1 [ Dark 5 Speaker
Touch splay
Time’




Control Input Sensor 1.5

Light
Interface
1.1
[Periodic
Device]

-
-
-

Ultrasonic
Interface
1.2
[Periodic
Device]

-
-
-
-
-

Sound
Sound
—lnput Interface
} 1.3
——*T’“’n'e [Periodic el
Device] \)(\,(\ //
S
Touch Touch /,/’
_-Input _y Interface el
14 -
_______ [Asynchronou
Time s

Device]

Clap
Control \----------- >
Obstacle
Input NN
Sensor ). DPak

1.5




= N A EHA
Light Interface
Stereotype  Periodic Function

Input Light Input
Output (int) Light(1~100)
Process

Light SensorQj| A| Light Input= BtS ™ Sensor Control I 2 M| A0
Light 2 & HUHC} Light= Light SensorOf| A ZrX|st E47| ”HHE
Ci| O] E{ O C.

Stereotype  Periodic Function

Input Distance Input

Output (bool) Distance
Process

Ultrasonic Sensor0j|A{ Distance Input% HtO H Sensor Control &
Z M| A0 DistanceE E L0 XOl=0| *S= L2ICt Distance=
True/False2 L &%|H 0~255cm Ar0|01| ZO0|=0| S ™ TrueO|L}.



L= M| A A

1.3 Sound Interface

Stereotype  Periodic Function

Input Sound Input

Output (int) Sound(0~100)
Process

Sound Sensor0f|A] Sound Input= 29 ™ Sensor Control L £ A|
A0 Sound dEE EHUHLC} Sound= Sound SensorOj A ZX|st A&
2|2 37| g E G|O|E{O|LC}.

Touch Interface

Stereotype  Asynchronous Function
Input Touch Input
Output (bool) Touch

Process

Touch SensorQj| A] Touch Input = Bt©S ™ Sensor Control = Z Aj|
A0 Touch& E L0 Touch Input0| =232 LEIC}E Touch=
True/False2 F2&|H A=HO0| =S {7 TrueO|Ct. times &
OZ22M X|SAQl Y 87t 7S5t



Sensor Control 1.5.1

~
- o
Dis ’ \
anc .
—Xe s/ Sensor  V---....Tgger Qlap___,
! o~ T ey TR
Sound | Control |
. 151 L
eI
oud 5V [Control] 4 -~ J9er
- N ,\{\\ TTes L isObstacl Obstacle
~ P \\\\\ =~ e __________>
~ - N ~
= =T S TN é\/? 1523
bt \\\ RN 66/ o
1 SO \\\@
Enable! ! Disable /Ls*%;\:\\
1 e =~
Speed w

Speed —

Speed Sign <




L= M| A A

1.5.1 Sensor Control

Stereotype  Control

Input (int)Light, (int)Distance, (int)Sound, (Bool)Touch
Output Trigger, Enable/Disable

Process
Light, Distance, Sound, TouchQjjA] M3l|2 BE=S 21 WSS
Z285t1 O 5= +H5HY| flet O|HIES TAA|ZICT

Stereotype  Synchronous Function

Input Trigger
Output (bool)Clap
Process
Trlgger O|HIEE E9|| =HE|H Unit Control Z=Z M| A0 A ClapO]
£ Bt



= M| A B A
isObstacle
Stereotype  Synchronous Function

Input Trigger
Output (bool)Obstacle
Process
Trigger O|HIEE S35l = =|H Unit Control = Z M| A0 A|

— =
Obstacle O|HIEE HLHC}.

Stereotype  Synchronous Function

Input Enable/Disable
Output (bool)Dark
Process
Enable O|HIE EFAH Al s E|H Unit Control = 2 M| A0f| Al Dark
O|HIEZ HHLC}.



L = M| A TH A
Change Speed
Stereotype  Synchronous Function

Input Enable/Disable, Speed, Speed Sign
Output (int)Speed(0~100), (bool) Speed Sign
Process

Enable O|HIE 2tM A| 4=3H&|H Speed Sign= 20} SpeedE £
S5l Unit ControlOf = LHC}.

Speed Sign= 2rOtA| true™ falseZ false™ trueZ HHYF= 2
= ot SpeedE T OA| SpeedE T7HA|7| AL AAA|ZICE



SH B4
(o)

Enable 'changeSpeed’

timeout(0.5) /

Enable 'changeSpeedf Speed
‘j: Up

\.

ITouch /
Disable 'changeSpeed'
B9

[Bright > 40, Distance = 1] timeout(5)[Bright <= 40]

/ Trigger 'isObstacle’
[Brkght > 40, Distance = 0, Sound >= 70]
/ Trigger 'isClap’ r

: Forward J [Bright > 40] / Disable 'isDark’ L Al StOp ]

.

Touch[Bright > 40, Obstacle = 0] / ITouch /
Enable 'changeSpeed' Disable 'changeSpeed’
timeout(0.5) / f
Enable ‘changeSpeed' ; Speed Break
| Up/Down
ITouch / Disable 'changeSpeed' Touch[Bright > 40, Obstacle = 0] / timeout(5)[Bright <= 40]

Enable 'changeSpeed’

—

[ Stop ) [Bright > 40] / Disable ‘isDark All Stop ]




OB S5 &

Whem

___—> Break

Light

Distance

Control Control

Sensor

Sound— 5 Speaker
Touch-~" isplay
Time’

—>__Spked /




Control Output Unit 2.1

Wheel
Interface
2.2

Wheel

Break

______ Clap_____ Control Break Actioff [ . |Break
_ Obstacle Output 23
Dark Unit
"""""""""" > 2 1
. fG’ak Speaker \ Speak
o. O Interface
S, 2.4
/2
—> Speed —— &7’6

Display
Interface
2.5

Displa



= N A EHA
Control Output Unit
Stereotype  Control

Input Clap, Obstacle, Dark, Speed
Output Wheel Action, Break Action, Speak Info, Display Info
Process

Control SensorE—'?'—H O|HIE MHEE dio} 2F =& ZEHK| 9
Interface2 =2 MEE HUC|

Wheel Interface

Stereotype  Asynchronous Function
Input Wheel Action
Output Wheel

Process

Wheel Action §|O|E{ & EtO} Wheel 0| 4l Wheel 0| E EL{Of
20| st ZE N AO0|L



| |

Break Interface
Stereotype  Asynchronous Function

Input Break Action
Output Break
Process

Break Action G|O|E{E BtO} Break Of| A| Break H|O|E{E EL | E
tf| 0|3 F &f&5tA St= Z2A|AO0|LCH.

Speaker Interface

Stereotype  Asynchronous Function
Input Speak Info
Output Speak

Process

Speak Info [j|O|E{£ EtO} Speaker 0| #| Speak Cj|O|E{ £ H L0
2|8 WA St Z=2 M A0



I N A BHA

Display Interface

Stereotype  Asynchronous Function
Input Display Info
Output Display

Process

Display Info §|O|E{& 2+O}t Display Of| A| Display H|O|E{ & EL{Of
otHZS =EH5HA ot Z2 M A0|LCH



Unit Control 2.1.1

g TNl 6’\S?b\
_______ Qa_IQ______?’ v Trigger _
: -
obstacle ! Unit \
------- ZEE-l - Control r---TTigger
Il T=<2
_______ Dark_____) 211 /
\ T
~ - /\f\\ \\[{g“ggf

Speed

Wheel Action

Wheel Action

Turn Right

Wheel Action

Wheel Action

Break Action




Unit Control 2.1.1(Cont.)

Speak Sound Info

GoodMorning

.0t -7
. _‘(\9’%’,, 2.1.7
-7 Sound Info
_______ Clap_____,7
obstacle ! Unit
stacle
SRR Control F-- Tr[gger Speak Sound Inf
' 1 T ThankYou ound ‘nfo
Dark \ 2.11 +-_ En
----------------- 5\ Sz Enapye 2.9
< DjI=~"7~~
N So / TN~ T~ i .
S =" ’\\\\\ ;‘9 /e X Dlspl.ay Display Info
s Working
NI L2 2110
O/&e\é\s:\\\
ZANN

Display Display Info

Sleeping
2.1.11

Speed




L= M| A BHA
Unit Control
Stereotype  Control

Input (bool)Dark, (bool)Clap, (bool)Direction, (int)Speed
Output Trigger, Enable/Disable

Process
Mol JENOM R Tt dsS 280k, dsS Ao
oJ3t O E S rakA|ZIC)

Stereotype  Synchronous Function

Input Enable/Disable
Output ((bool)True,int(0~100),(bool)True,int(0~100))Wheel
Action
Process

Enable O|HIE 7} HtAHA| =31 0| E|H Wheel Interfaced| Al Wheel
Action H|O|E{E ELJO{ Motor A, C7} o2 SESIEE Sfl= &
Z M|AO|LCF.



L2 N A A
Turn Left
Stereotype  Synchronous Function
Input Trigger
Output (False, (int)50, True, (int)50)Wheel Action
Process

0.5 7F Motor A, COj| 509| =2o =z AFhLE FE (R o=z
EHZ FOA 2EFECZ AL

Turn Right

Stereotype  Synchronous Function

Input Trigger

Output (True, (int)50, False, (int)50)Wheel Action
Process

0.527Zt Motor A, COj| 509] ZH 22 AZHE Y2 C(R)E FIZ
O|5= oAt AF22 STt



= M| A B A
Turn 180
Stereotype  Synchronous Function

Input Trigger
Output (True, (int)50, False, (int)50)Wheel Action
Process

127} Motor A, COfl 509 ZHO 2 AEDE FIZ C(P)E ¥ =
8= TOM 2F2= S/ttt

Stereotype  Synchronous Function
Input Enable/Disable
Output (True, int)Break Action
Process
Enable Ol E7} A A0 E|H Hf|0[|37t %5 S

rot
u]



L= M| A HHA]
Speak GoodMorning
Stereotype  Synchronous Function

Input Trigger

Output Sound Info(Good Morning)
Process

Good Morning= SpeakdtA| StCt.

Speak Night

Stereotype  Synchronous Function

Input Trigger

Output Sound Info(Night)
Process

Night2 Speakd|H| St}



L = M| A TH A
Speak Thankyou
Stereotype  Synchronous Function

Input Trigger

Output Sound Info(Thank you)
Process

Thank youZ Speakd}tA| otCt.

2.1.10 Display Working

Stereotype  Synchronous Function

Input Enable/Disable

Output Display Info(Working)
Process

Enable O|HIE 7} Bt A| =21 0| |H, Display0f Working2 =2 &
= OICT.



| |

2.1.11 Display Sleeping

Stereotype  Synchronous Function

Input Enable/Disable

Output Display Info(Sleeping)
Process

Enable O|HIE 7} 2tAHA| 2=8H0| |0, Display0]| SleepingS |2 &
= oLt



I_!'Dark & !Obstacle & Clap

/Trigger Speak “Thank You"

B OH 2

At
o

Break

All Stop

Dark/Enable ‘Break’

IDark / Disable
‘Break’

Turn

Right

Move
Forward

Turn

180

Obstacle / Trigger ‘Turn Right'

/Enable ‘Move
Eorward’

Turn

Left
Obstacle / Trigger ‘Turn 180




A : Asynchronous

P : Periodic
C : Control




GO B AR

Sound SensorE & of 5019': A 2|7} 700] o|Atel 2
Clap True/False2 EL{0{, SpeakerE & ZH= S}A o
Ct. True= 700| & ¢ [f False= 7OI:I|E'POI ifl

Light Sensor& &3l 20{2= 29| 57|/} 400|5} &

Dark = &2l = 2Ot True/False= H UL} True= 400| S}t
Ultrasonic SensorE E5|| Distance®| True/FalseE

L LHC

Obstacle OF A True/FaIseE1|O|E1E & O

True= MO=0| @ ME i
False= 7<F0H§O| 1= [}
00 Af 10071X|2| 2t 7HX|Df 2t BE|Q| A|Ti& &
Speed Off CHet H| &= LtEIHCE Speed Signit 7|Z= Speed
S O[&3dl N2|7} =lCt.
+/-5 NZ&olH O|= boold true?t +& 7t2|7|12 -&
Speed Sign  falseZ} 7t2|7| A =IC}t. changeSpeedOf| A] SpeedE &
25E7| 2B A 22 Q1L



GO B AR

SpeakerZ} X2 & 42| HO|EE L|-E|-'—H Cf. L&
Sound Info A Zte _Eusq 42| 7 Lt & 2oLt

Sound Info0f] &Y /= H=UL

Motor A, CO|| A40| | RJALC} 2t EE1 (bool, int)
Wheel Action AMlo| f= BrA| &|H XX Wheel Action= (bool, int,
bool, int)| ZHS BH=Th YIEEE| A CE LIEFHACE
Break Action Motor BY| HZAO| & RUL}. (bool, int)4r= 2FAH Z=IC}.
Display7 & 8t 3HS LIEFHTE LHEE[Of Qe gt o
Display Info 74A|94 2|-D:|O| LA & Z0|Ct. Display Info0 &3t
7S ™ O|& OO},

HAE —1



