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Statement of Purpose| System Context Diagram mm

Statement of Purpose

« 21 MIA| : Touch, Sound, Light, Ultrasonic Sensor
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System Context Diagram (1/2)

Sensor

Touch Sensor Input
Sound Sensor Input
Light Sensor Input
Ultra Sonic Sensor Input

Speaker

Controller

Motor

Displayer
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System Context Diagram (2/2) - Event List

Touch sensor input
Sound sensor input
Light sensor input

Ultra sonic sensor input
Speakerlnfo

Motorlnfo

DisplayerInfo

Touch sensorE £} AtRAL7t HHES S2I=X|0f et HEE LIEFHHCE
Sound sensorE Edf E0{2= A2|Q MEE LIEFHLC

Light sensorg £dfl == 27|9| HEE LIEFHLCE

Ultra sonic sensorE Edf S0 = AFE210te| HE| MEE LIEfHCE
SpeakerZ} =&8}j0F & information

Off ZE{7} OfH ekt 37|2 SE3SH=X|0f TSt information

=

Displayer?} =2{38}i0F & information
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Data Flow Diagram (1/5) — Level 0
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Data Flow Diagram (1/5) — Level O (pata pictionary)

Touch sensor input
Sound sensor input
Light sensor input

Ultra sonic sensor input
Speakerlnfo

MotorInfo

Displayerlnfo

Touch sensorE E8j| AF2X}7F HES =31 =X|0f CHst HEE LIEFLHCE True / False , Interrupt

Sound sensorg S 0= A2|° MEE LIEFHCEH Int(0~100) , Periodic

Light sensorg Edjl 202 H17|0| MEHE LIELHHCE Int(0~100), Periodic

Ultra sonic sensorg& S8 S0 2= AF=1tC| HE| HEE LIEFLHLCT. Int(0~255), Periodic

Speaker?} Z2438}0F & information “Night” / "Good morning” / “Thank you”
O DE{7} Ot &takit 37| 2 S2H5H=X|0f Cist information Motor((A, B, C), Btgk, &)

Displayer?} &&3l|0F g information “Working” / “Sleeping”
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Data Flow Diagram (2/5) — Level 1
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Data Flow Diagram (2/5) — Level 3 ipata pictionary)

Touch & Number Touch Sensor InterfaceE 38| Main Control0| A Touch O£ 8! =&l 3l14+=& 22 =Lt (True/False, Int) , Periodic

Sound Sound Sensor InterfaceE £l Main Controld| A &2|Q A7|E Y=Lt Int,(0~100) Periodic
Light Light Sensor InterfaceE S3}f Main Control0f|#| Hlo| 8f7| & a{=LC}. Int(0~100) , Periodic

Distance Ultra Sonic Sensor InterfaceE E3d{ Zo=1t2| 7 2|S Main Controlof| A <zdF=Ct Int(0~255), Periodic
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Data Flow Diagram (3/5) - Level 2
IOijCh Sensor Inpyy Touch
\\\\\\ Sensor Speak
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Data Flow Diagram (3/5) — Level 2 (Event List)

Thank you : Sound?7} 700| A [y
Speaker Command Night : Light7} 400|&}0| 11, 5& Z 9| Lightgf0| 400|35t [}
Good Morning : 2820| HEC}7} Light7} 400| A [f

Move Forward : Light7} 400| 4}, DistanceZ} 100| A+ [j

Turn left : Light7} 400| 4}, Distance?} 100|s}€! [j
Motor Command Turn 180 : Turn leftO|=

Turn Right : Turn 1800|%

IsBrake : LightZ} 400|381l [ / 400| A [}

Working : 20| %+ & [}

Displayer Command Sleeping : 20| EXHSICIF HZ If

"Night” / "Good morning” /
"Thank you”

((A,TRUE,Speed),(C,TRUE,Speed))
((A,TRUE,50),(C,FALSE,50))
((A,TRUE,50),(C,FALSE,50))
((A,FALSE,50),(C,TRUE,50))
(B,TRUE,100) / (B,FALSE,0)

"Working" / “Sleeping”
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Data Flow Diagram (4/5) — Level 3

Motor Command
T opeed m >
Speed g Forward Turn Left 90
= 2.1.2 213 Motor Command
T IT' k e@‘c/)\@//// . e —_—— -
OUC/) | Tic /// /a e Tﬂggej ’’’’’ -
&, e T iaj’—”’ﬂ'\ggef B Turn Right 90 _
Soung Dbey ¢ Sec=m—— T 2.14 Motor Command
\4' Controller \k\ \\\\\\ T rigger
' . 211 /i\\:\\\\ \\\\ Turn 180 Motor Command
S X S~ 215 >
.o ~<% IsBrake >
‘%‘_% \/\f@ 2.16 Motor Command
r || sound S A IsSound >
| ound >tore 217 Sound Command
) IsDisplay >
Display Store 218 Display Command
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Data Flow Diagram (4/5) — Level 3 wata pictionary)

Speed 27| & X—l t5t Speed =7} QIC}. Speed H=£ Touchl| =2l 20 ot
Speed 2} 05X0/CH 240]B £ £ 104 S70AI7| 1 40|@ 104 ZAA|ZICH
Speedo| %X|CHZf2 100, XAt O||:|-

Displayer7| Z2&5l0{0f & AZ|™HEE XHESIC]
DisplayStore IsDisplayZ} Controllerdj| oI*H triggerk|™ DisplayStore0f| Y= 2fHEHYEE
2lo 1 Hl0|El S gt

Speaker?} £23510{0F & AZ|HEE MZESHCE

SoundStore IsSoundZ} Controller0f 2|3} triggerk|™ SoundStored| Y= A2|HMEE =22
1 Ho|E{E St

"Working”, "Sleeping”

“Night” / "Good morning” /
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Data Flow Diagram (5/5) — Final
@ Speed
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Prototype Touch&Number TouchSensorlnterface(Touch_sensor_input)
Touch Sensor0f|A| Touch sensor input=2 Bt ™M Controller®j 4 TouchE& S35l ==& =X|0 CHSH o & 5!
Process description NumberE Edff =2 2l4+E L 2ICt Touch= true/false2 25|, Number— intd O|Ct. Sensor? =& S| 7}t

true, M A} 47} falseO|Ct. A2| 10 =2l 2I=0fCF Numbers 14 XX O 2 ST}SHCT

Sound Sensor Interface

Prototype int SoundSensorlnterface(Sound_sensor_input)

Sound Sensor®| Al 10msF7|2 =0{ 2+ Sound sensor inputS 29 M Controller®j 4| SoundE M4+do 2 &

Process description Lio] A2|o| 37|= HUI=C}.

Light Sensor Interface

Prototype int LightSensorlnterface(Light_sensor_input)

Light Sensor0fA] 10msF 7|2 502+ Light sensor input2 BtS M Controllerdf| /| LightE M+-d 22 HL{O

Process description alo| M7= & LHzC}.

Process Specificiation(1/5)
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Prototype int UltrasonicSensorInterface(Ultrasonic_sensor_input)

Ultrasonic sensorOf| A| 10msF7| 2 £0{ 2= M=t 72| E LtEILH= Ultrasonic sensor input= B M
Controllerdj|A| Z0j=1t2| HZ| DistanceE M4 O 2 HL|FLC}

Prototype MotorCommand MoveForward(bool)

Process description

MotorCommand G|O|E{£ 2 L{O| Motor A C7} =8t 24~
Process description o] &= 37|Q} Hiskoy| st MEE HI3tsiCt DisableA| M
7ict.

QUE 2 BIC} EnableA| Speed 72 £2{9F 2H A, C
otor ACH 25 £E5 08 FOM ZEE HX|A|

Process Specificiation(2/5)
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MotorCommand TurnLeft(bool)
MotorCommand H|O|HE ELj0 50%2| £ E 2 Motor A7} 0.5 £7F o =2,

Prototype

_ Trigger O|HIE 7} SHAHA| ~TH | H
Process description Motor C7} 0.5%7F 5|2 RHESt & 0/ 2 BICf,
2.1. 4 Turn Right 90
Prototype MotorCommand TurnRight(bool)
otorCommand H|O|E{ & ELj0O| 50%2| £ =2 Motor A7} 0.5 X7t §| &,

Trigger O|HIE 7} HHMA| =W E |0 M
Motor C7} 057t o 2 Rt=3ot £~ QI 2 SiC}

Process description

2.1.5 Turn 180
Prototype MotorCommand Turn180(bool)
Trigger O|HIE 7} St A| =B E|[H MotorCommand H|O|HE E L0 50%2| &&= 2 Motor A7F 1x7t 9o =2,
A5Y 4 YEE L

Process description 50%0| £ 2 Motor C7} 17t 5|2

Process Specificiation(3/5)




T
1 MR

B S A e N\

Statement of Purpose | System Context Diagram mm =
| D
I ™

Prototype MotorCommand IsBrake(bool)

Motor Command H|O|E{ 2 HLJj0{ Motor B7} RH=3H & QI = 2 I Motor BOj| | enableA| £ E1001} Eisk
=¥

Flrodeus cesejadon TRUEZ, disableA| & 01} %4t FALSES F EHsiC}.

2.1.7

Prototype SoundCommand IsSound(bool)

Trigger O|HIE 7} S A| =T E|H SoundStorelf XM=l 35t A2|ME G2 E2{2 SoundCommandZ E LY
==t

Process description

2.1. 8 IsDisplay
Prototype DisplayCommand IsDisplay(bool)
Process description Trigger O|MIEZ} ZHA| B E|D DisplayStoredf| M & tH=HFE S =2 DisplayCommand2 E LY L.

Process Specificiation(4/5)
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Prototype SpeakerInfo Speakerlnterface(SpeakerCommand)
Process description SpeakerCommand(“Thank you” , “Night”, “Good Morning”)E B0t A| Speaker0j|A| Speakerlnfo A2|E LA SHCE.
Prototype Motorlnfo Motorlnterface(MotorCommand)

ot

b},

r

Process description MotorCommand(Motor A|B|C, BgF, £ E)E 2HOofA Motor0f| A MotorInfodf 8{ &= St StA

Prototype Displayerinfo DisplayerInterface(DisplayerCommand)
Process description DisplayerCommand("Working”, “Sleeping”)E& Ht0}A| Displayer0j| A Displayerinfo 3}HE &= = 5|A $HC}.

Process Specificiation(b/5)
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/DisplayStore := "Working", ,Enable "IsDisplay”
,Speed := 0, SoundStore

Final State Machine

Idle

Tick(0.5) [Light>=40&&Distance>10&&Touch=T ) )
&&number=o0dd] '/I'lSck(O.C;S) [L|g{1(’;> =408&88&Touch=T]
/Speed : -=10, DisplayStore := "Working"” peea: +=
SorzmdStore = "Thgnlz/you” 0 DisplayStore [Light>=40 && Distance<=10]
Tick(0.5) [Light>=40&&Distance>10&&Touch=T ,SoundStore := "Thank you" /Trigger "Turn Left 90"
&&number=even] ,Speed, DisplayStore, SoundStore
/SSpe%dS: +=10, ?Lsplintore := "Workikg" Move = 05 Dt -

oundStore := “Thank you" imeout (0. istance>
[Light> =40&&Distance > 10&&Sound> =70] Eorward /Speed, DisplayStore, SoundStore

/Speed, DisplayStore := “Working”
,SoundStore := “Thank you", Trigger “IsSpeak”

[Light>=40]
/Disable “IsBrake”
,Speed, DisplayStore

[Light<40]
/Enable “IsBrake”
,Speed, DisplayStore
,SoundStore

,SoundStore

Brake

Timeout(5)[Light<40]
/Speed

,Disable “Move Forward”
,DisplayStore := “Sleeping”
,Enable “IsDisplay”
,SoundStore := “Night”
Trigger “IsSpeak”

,Disable "IsBrake”

Stop

Turn Left 90

,Enable "Move Forward”

Timeout (0.5) [Distance<=10]
/Speed, DisplayStore, SoundStore
,Trigger “Turn 180"

Turn 180

[Light >=40]
/Speed
,Enable "Move Forward”

Timeout (1) [Distance<=10]
/Speed, DisplayStore, SoundStore
.Trigger "Turn Right 90"

,DisplayStore := “Working”
.Enable "IsDisplay”

,SoundStore := "Good Morning”

Turn Right 90

.Trigger "IsSpeak”
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Transform Analysis

Transform Analysis |  Basic | Advanced -

Interface

Io\ucT\Sensor Input ;’ouch // \
—_—— 1 en?or \ Speaker Speaker Info
nterface % / a0 Interface >
N, s ox O 22
G, 6 & S ea\‘
Sound % ; \
Sensor Input gound < / \
ensor ound

Afferent Flow (Input) Central Transformation Efferent Flow
P (Control) (Output)

. \
 Tick_ _ Motor Commapd Motor Motor Info
I Interface >
. Dy 2.3
. Light Pl I
Light Sensor Input Sensor er o 47
i Interface l‘ ang
-0 l Isplayer Displayer Info
U,t Ultra Sonic I Interface
ra SOth Sensor Input Sensor \ l 24
Tick Interface
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Basic

Touch&

ONumber
I Touch Sensor Interface I<

Other Sensors Interface | n

Distance Sound

Light

Motor Command Display Command Sound Command

I I Displayer Interface I I Speaker Interface

I Motor Interface
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Touch&\

ONumber
I Touch Sensor Interface I<

Other Sensors Interface | n

Distance Sound

~ ]

Light

|

Advanced

Motor Command

I Motor Interface

v

I I Displayer Interface I

Display Command

I Speaker Interface

Sound Command
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Transform Analysis | Basic | Advanced | Module Definition

A
\aﬂﬁf

Al TaskOll LS &2

d9(1/2)

Task 01  Touch Sensor Interface

Sound Sensor Interface
Task 02  Light Sensor Interface

Controller
Move Forward
Turn Left 90
Turn Right 90
Turn 180

Is Brake
IsSound
IsDisplay

Task 03

11

1.2
1.3

UltraSonic Sensor Interface 1.4

211
212
2.13
214
2.15
2.16
2.1.7
2.18

Asynchronous

Periodic

Control

] =2 A | M#71Z |  Moudule |

Touch Sensor Interface

Other Sensors Interface

Controller
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AlHEl Task0ll (HEt 2 E HOI(2/2)

T =2 A -m_

Task 04  Motor Interface Asynchronous Motor Interface
Task 05  Speaker Interface 2.2 Asynchronous Speaker Interface

Task 06  Displayer Interface 24 Asynchronous Displayer Interface
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| Transform Analysis | Basic | Advanced | Module Definition

Module Definition (1/3)

__2ED | NXTCMoL Controller

H= 718 Touch M2 0]2|2| Sensor(Sound, Light, UltraSonic) 2 E 9| 2= Zt= O| &)
Motor@} Displayer 212|211 SpeakerE N0 gt

CIEHO|A Q2 -Z=203 315 Ao A

=718 Toouch Sensor28EH S E= 1S N 2|5t Controller2 ME
Ol O]  Touch&Number TouchSensorlnterface(Touch_sensor_input)

- Touch Sensor Input2 80} Touch Sensor7t =& =X|0f| CHot O E-E BOOL 4}
(E& S M True, MAZ [ False) A =2 3I==0f Cfct Y& g Btet

—

BE718 3719 MAMEEEH S02= 4SS XN2|5H0 Controller2 ®&E

OIE{{|O|A  Sensor OtherSensorlnterface(other_sensor_input)
- 10ms OtCF S0 2= 371 9| sensor 4= X &NSI LN =2 izt

—
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Module Definition (2/3)

281D | NXTOMoI Motor Interface

D=7l BEH HE {2 dYst= Z Motor0f] A

MotorInfo MotorInterface(MotorCommand)
OIE M 0|A -MotorCommand(Motor A|B|C, BtSF, & )5 BHOFAl ZF Motor (A, B, Q)0 A|
Motorinfo S2tS SHA| LY.

TEED | NXT.OMO Displayarliiertacs

ZEle SHEH YE S Diplayero| A

I m|0|A  Displayerlnfo Displayerlnterface(DisplayerCommand)
-DisplayerCommand(“Working”, “Sleeping”) & 2+0}A{ Displayer0f| A|

Ho =24

Displayerinfo 3t H= = 35| A| StCt
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Transform Analysis | Basic | Advanced | Module Definition

Module Definition (3/3)

B
\%rrw. T

BE NS A2 = ™E S SpeakerOf| A M

Speakerlnfo SpeakerInterface(SpeakerCommand)
Ol M| 0|A  -SpeakerCommand(“Thank you” , “Night”, “Good Morning”)E 2Ot A| Speaker
0| | Speakerinfo A2|E L§A| SiC}.

@ NXT_OMO03 Speaker Interface




