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Statement of Purpose

- An RVC automatically cleans and mops household surface
- It goes straight forward while cleaning

- If its sensors found an obstacle, it stops cleaning, turns aside,
and goes forward with cleaning

- If it detects dust, power up the cleaning for a while

- We do not consider the detail design and implementation
on HW controls

- We only focus on the automatic cleaning function
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System Context Diag

Front Sensor Input —
Left Sensor Input DIFection Motor
Right Sensor Input
Dust Sensor Input
Sensor
Clean Cleaner
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Front Sensor

Front Sensor Input

Left Sensor Input

Right SenSOr Input

Right Sensor

Dust Sensor Input

Sensor

Direction Motor
RVC
Control
0
Clean Cleaner

Tick

Digital Clock
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Event List

Input / Ouput
Event

Description

Format / Type

Front Sensor Input

RVC 9| Fol=

o

X

TRUE / False, Interrupt

Left Sensor Input

7|52z RVCe| 2F0 A= Holi=

o
oy
al

TRUE / False, periodic

Right Sensor Input

FI7]H 22 RVCe| R EZ0| = Bol=S HAl

Mo

TRUE / False, periodic

Dust Sensor Input

x7|Mo 2 Hieto| HX|E X

TRUE / False, periodic

Direction DE{0 sk HHS L2 Forward / Left / Right / Stop
Clean M HE, A, S4™ 59t On / Off / Up
Tick EfO| Interrupt 2A F7|Hoz M3 Q3 S Hh=C} Trigger / Interrupt

Cl

— Tleaum)| 1




DFD Level 1

Front Sensor Input

Direction

Left Sensor Input

™~

Obstacle Cleaner &

& Dust Obstacle & Dust Motor
Detection Location Control
1 2

Right Sensor Input

Clean

Tick Tick

Dust Sensor Input

A
I
I
I
I
I
1
1
]
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Obstacle & Dust Detection

Front
Sensor
Interface
1.1

Front Sensor Input

Front Obstacle
Tick ———) ron 3

Left Sensor Input

Left Determine

Left Obstacle

. Sensor Obstacle Obstacle
Tick ~< Interface Location Location
1.2 1.5
Right
Tick ==~ Sensor Right Obstacle
Interface
Right Sensor Input 1.3 Determine
. Dust Dust Dest.
Tick ~~o_ _ Existence Existence
Sensor piniediotede el
: 1.6
Interface Dust Existence

14
Dust Sensor Input
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DFED Level 2

Cl

eaner & Motor Control

Obstacle
Location Motor Motor Directi
Command Interface irection
2.2

Main
Control
2.1

Cleaner

Cleaner Interface cl
ean
.DUSt Command 2.3
Existence

Tick
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DED Level 3

Motor Comnmaind Control

Tick
i Motor
Obstacle ! Move Command
Location I Enabl .- Forward
S v nanle ///¢ 2.1.2
\,’—-~\ ”¢”’,¢’
Nor—e
V 4 \_-~" Disable o
/ 4
I Controller ‘l- __________ Commandﬁ)
\\ ,( ’,¢
N P \~\~ TiCk
T — -~ - ~q
Dust /’ ~ Triader  ~~ Motor
Existence 99 ~ Command
7
7
Cleaner Tlgk

Command
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Obstacle
Location

\
- ~a1QB \\
Y 4 -
~ - e
Dust / -

Existence

DED Level 3

Cleaner Command Control
Tick Tick
~
e Cleaner
Command

, \ ’,f’ ”¢
,’ \(/’ Disable
I Controller 1
i 2.1.1 h

VAR

Cleaner

Trigger = Command

= Power-up

2.1.6

Motor Tick
Command
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DFED Level 4

Mlotor Command Control
@ntroller

/ Enable “Move Forward” Cleaner Command (on)

Tick [F && 'L && R]

; Tick [F && 'R && L]
/ Disable “Move Forward”, [ Move

/ Disable “Move Forward”,

Cleaner Command (off) Forward Cleaner Command (off)
Tl“igger “Turn Lef% \Triggjr “Turn Right"

[ Turn Left [T Right
Tick / Tick / urn 119

Enable “Move Forward”| Enable “Move Forward”
Cleaner Command (on) | Cleaner Command (on)

Tick [F && 'L && 'R]
[F && L && R]
/ Disable “Move Forward”

Cleaner Command (off) Trigger “Turn Right”

v

[ Stop
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DED Level 4
Cl
@ntroller

/ Enable “Turn on”

eaner Conmmaind Contiol

Y

[ Turn on ]

Tick [Cleaner Command (off)]

/Disable “Turn on” Tick [Dust Existence(True)]

Tick [Dust Existence(False)] / Trigger “Power-up”

Tick [Cleaner Command (on)]
/Enable “Turn on”

[ Turn off

[ Power-up
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DED - Final

Cl

eaner Conmmaind Contiol

Existence
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Ication

Proc

Reference No -1

Name Front Sensor Interface
Input Front Sensor Input, Tick
Output Front Obstacle

Process Description

“Front Sensor Input” _EAﬂ*E HH MAo| ofd21 2 =Lt
H7|Mo2 YHo| HONSS LX|ot0] True / False 22 C|X|Y ZHOZ HMgHetn HH0f
“Front Obstacle”"S 4 -’.f—EI-.

Reference No

1.2

Name Left Sensor Interface
Input Left Sensor Input , Tick
Output Left Obstacle

Process Description

“Left Sensor Input” TEM A= 2AZ MAQ| ojdz2] 2 e
do1Hoz 2AZo| HoES AXISI0 True / False Z2 C|X|E Zt
“Left Obstacle”S & 7{&C}.
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Ication

Proc

Reference No 1.3
Name Right Sensor Interface
Input Right Sensor Input, Tick
Output Right Obstacle
“Right Sensor Input” Z2NA = QEZ MA|o| ofF 21 4= H=CH
Process Description MI7|1Moz QEZO| M= 7FX|"'|-0:| True / False Z2 C|X|& IS 2 HEISI 1 S H0

“Right Obstacle"° = 7{=C}.

Reference No 1.4

Name Dust Sensor Interface
Input Dust Sensor Input , Tick
Output Dust Existence

“Dust Sensor Input” T2 M|A = HX| ZX| MA{Q| oft2 1 Z2 Y=L}
Process Description | 7|X 02 HIEO| BIX|2 ZtX|540] True / False 242 CIX|Y ZtO2 HEHsD 2140
“Dust Existence”"& 7 &EC}.
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cation

Process Specifi

Reference No

2.1.2

Name Move Forward
Input Enable, Disable
Output Motor Command

Process Description

Controller2 5.E| Enable, Disable Z}= 20} Motor Interface0l] Motor Command £ HELHLC}.
Harol| ol E 50 w2t MEHFEE 8ot T2 M A0

Reference No 2.1.3

Name Turn Left

Input Trigger, Tick
Output Motor Command

Process Description

Controller2 8 E{ Trigger £ 0} Motor Interface0f Motor Command & HtHC}.
REZ YOoH=0| AS B AF2E IS T UEE T2 N 20|C

rA [y |
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Process Specifi

Reference No 2.1.4

Name Turn Right

Input Trigger, Tick
Output Motor Command

Process Description

Controller2 8 E{ Trigger & 20} Motor Interface0 Motor Command £ ELHLC}
Z0| HOIE0| Y FS QEFOE HMGES BELE TEH 20|

Reference No 2.1.5

Name Turn On

Input Enable, Disable, Tick
Output Cleaner Command

Process Description

Controller 2 5.E{ Enable, Disable Z}<2 'O} Cleaner Interface0] Cleaner Command& HLHC}.
Cleaner o] M2l on/off 5}= =2 M|AO|C}

Cllass B = Team 1.




Process Specifi

cation

Reference No 2.1.6

Name Power-up

Input Trigger, Tick
Output Cleaner Command

Process Description

“Right Sensor Input” Z2ENA = QEF MAQ| ofZ21

(=) L
uE =tk

HI7|1Hoz RLEZO| HOES ZX|6I0] True / False Z2 C|X|H o2 HESIT SHS0f

“Right Obstacle”"2 7=

C}.

Reference No

2.2

Name Motor Interface
Input Motor Command
Output Direction

Process Description

Motor Command& ¢ =

2o} HEOj ol dt= Motor 7} S5 St Z2M|20]|C}

Cl
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cation

Process Specifi

Reference No 2.3

Name Cleaner Interface

Input Cleaner Command

Output Clean

Process Description Cleaner Command & Q= o} Cleaner 2| T &l 1} Power-up2 SA1614| St= =2 M| AO|C}.
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