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- Statement of Purpose

Robot Vacuum Cleaner (RVC)

- 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 1t 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.

Process 224 22

* Go straight forward & Cleaning
* Find an obstacle

: Stops going & cleaning — Turn — Go forward & Cleaning
* Detect Dust : Power-Up (for a while)
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System context diagram
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® Data Dictionary

Input / Output . ..

Front Sensor Input  Detects obstacles in front of the RVC True / False , Interrupt

Left Sensor Input ~ Detects obstacles in left side of the RVC periodically True / False , Periodic
Right Sensor Input  Detects obstacles in right side of the RVC periodically = True / False, Periodic

Dust Sensor Input ~ Detects dust on the floor periodically True / False, Periodic

Direction Commands to the motor
Direction ( go forward / turn left with an angle
/ turn right with an angle)

Forward / Pause
/ Left / Right

Clean Turn off / Turn on / Power-Up / Power-Down On / Off / Up / Down

* Direction®| Stop @A 7t AEfC]| Stop2} 0] 24 : Pausez HZ&

» Power-Up &ElE &|=2|= Power-Down E&0{ &7}
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Process Specification

Reference No. | o

Name RVB Control

Input Left Sensor Input, Right Sensor Input,
Front Sensor Input, Dust Sensor Input, Tick

Output Direction, Clean

Process Sensor(Front, Left, Right, Dust) = 5-F]

Description Input 4t= 9 & ¥Fo} Motor 2} Cleaner©l| 7|
wejol 2 Atk aho] B2 71T,
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DFD Level 1

* RVC Control o
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Process Specification

Reference No. |1
Name Obstacle & Dust Detection
Input Left Sensor Input, Right Sensor Input,
Front Sensor Input, Dust Sensor Input, Tick
Output Obstacle & Dust Location
Process Sensor(Front, Left, Right, Dust) = 5-F| Input #t=
Description 9] & kol Obstacle & Dust Location H]©] B & & 9
B Eiaiasy




5D Level 1

Process Specification

Reference No. | 2

Name Cleaner & Motor Control

Input Obstacle & Dust Location

Output Direction & Clean

Process Obstacle & Dust Location H|©]| & & & of] A

Description = ddntol Cleaner 2tMotor 9] &2+< 47 5}
Hgol 2 ol AT,




DFD Level 2

® Obstacle & Dust Detection 1
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DFD Level 1

Process Specification

Reference No.

1.1

Name Front Sensor Interface

Input Front Sensor Input

Output Front Obstacle

Process Front Sensor = -E| 4l & & A &5o} True/False 2} 2=
Description | HA| Y gk & 8|2 W8 3 =2 4k Front Obstacle®l| &3ttt

Reference No.

1.2

Name Left Sensor Interface

Input Left Sensor Input

Output Left Obstacle

Process e

Description

Left Sensor = - E] %\li% ﬁi%‘i‘:}o} True/False 2}
OXd 3F Je =2 HE & =9

1=
S

%k Left Obstacle©l] &3ty
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Process Specification

Reference No. | 1.3

Name Right Sensor Interface

Input Right Sensor Input, Tick

Output Right Obstacle

Process Right Sensor = H A1 % & A g 4o} True/False$} 2
Description | T #| & 3k F el = ¥H 3+ & == 7} Right Obstacle®] & 33ttt

Reference No.

1.4

Name Dust Sensor Interface

Input Dust Sensor Input, Tick

Output Dust Existence

Process Dust Sensor= -8 41 5 A Y%} True/False &} 2=
Description | Y A9 3k F el = H3 & =2 4} Dust Existence®l| &Sttt
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Process Specification

D
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Reference No. | 1.5

Name Determine Obstacle Location

Input Front Obstacle, Left Obstacle, Right Obstacle

Output Obstacle Location

Process Interface= (Front, Left, Right) = - ¥ <] g¥t2 o) A9 k&
Description | Obstacle Locationd]©] & & & o #| &-stt},

Reference No.

1.6

Name Determine Dust Existence

Input Dust Existence

Output Dust Existence

Process Dust Sensor Interface® ¢} 8512 X g 3k
Description | Dust Existence H|©] & & & o] #%stt}
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ﬁLevel 2

Process Specification

Reference No. |21
Name Main Control
Input Obstacle Location, Dust Existence, Tick
Output Motor Command, Cleaner Command
Process d)o] B 9 & (Obstacle Location, Dust Existence) ] A
Description Sdp= HLO} Motor 2} Cleaner &%= 4 7 5}
Z} Interface®l] Command= Z‘j ?&‘1}.
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Process Specification

Reference No.

2.2

Name Motor Interface

Input Mortor Command

Output Direction

Process 218 22 Motor Command®] ™2} MotorE & 214
Description 7]+ A1 % (Forward / Pause / Left / Right )& XAt}

Reference No.

2.3

Name Main Control

Input Cleaner Command

Output Clean

Process A & 2 Cleaner Command®l| ™2} Cleaners &2}

Description

Al 7]= Al 5 (ON / OFF / UP / DOWN)Z H Wit}
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® Main Control 2.1
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Process Specification

Reference No. | 2.1.1

Name Controller

Input Obstacle Location, Dust Existence, Tick

Output Enable, Disable, Trigger

Process dlo] 8 < & (Obstacle Location, Dust Existence) | 4|

Description | ¢ & ®Fo} Motor 2} Cleaner 5 2= Z 7 5]
Motor 2} Cleaners & 2] 7] = Z 2 Al 20
A1 5 (Enable/Disable, Trigger) & X W},
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Process Specification

Reference No. | 2.1.2

Name Move Forward

Input Enable, Disable

Output Move Command

Process ControllerZ % | 41 % (Enable, Disable) & %o}

Description | Move Interface = Move Command[Forward, Pause] =

KT,
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Process Specification

Reference No. | 2.1.3

Name Turn Left

Input Trigger, Tick

Output Move Command

Process Controller 2 F-E X1 % (Trigger) S 2o}

Description | Move Interface ® Move Command[Left]% =R

Reference No. | 2.1.4

Name Turn Right

Input Trigger, Tick

Output Move Command

Process Controller 2 5-F Al & (Trigger) & ®ro}

Description | Move Interface = Move Command[Right]E &t}
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Process Specification

Reference No. | 2.1.5

Name Clean

Input Enable, Disable

Output Cleaner Command

Process Controller =% 215 (Enable, Disable) =S %o} Cleaner

Description | Interface® Cleaner Command[ON, OFF]|& X it}

Reference No. | 2.1.6

Name Power-Up

Input Enable, Disable

Output Cleaner Command

Process Controller Z ¥ 41 5 (Enable, Disable)E %o} Cleaner

Description | Interface® Cleaner Command[UP, DOWN] = X AT},
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* Example of State Transition Diagram for Controller 2.1.1

T / Enable "Move Farward”, Cleaner Command (On)

Tick [F &8 IR]
/ Dizable "Maowve Forward”,
Cleaner Command (Off),
Trigger “Turn Right”

Tick [F 88 1L]
[ Disable "Mowve Forward”,

Cleaner Comman d (Off)
Trigger “Tumn Left”

Turn Right

Tick [F &8 L &8 R]
/ Disable “Move Forward®,
Cleaner Command (OF),

D (==
212 Hol= & A Al Stop & § O|A 54 7=

- Y &P Yoil= 2

- HA| ZAHO|| tiet ej S ofA| %S (Power-Up)

- Y| Zolilm A Al 220 ZOi=0| Gl 37
(Tick[F && 1L && IR] ¢! <)
Turn Left, Turn Right S22 0|5 & + glS (=% FA)




DFD Level 4

» State Transition Diagram for Controller 2.1.1

ey Process
Obstacle Location * Go straight forward & Cleaning
Dust Fxistence * Find an obstacle
: Stops going & cleaning — Turn — Go forward & Cleaning

/ Enable “Move Forward” * Detect Dust : Power-Up (for a while)
Enable “Clean”

Tick
/ Disable “Power-Up” | REARAA

Forward [ IEVRTY —>

Power-Up

1 Tick
/ Enable “Move Forawrd”
Enable “Clean”

Tick
/ Enable “Move Forawrd”
Enable “Clean”

Tick[F]
/ Disable “Move Forawrd”
Disable “Clean”

T;f ([er “lemﬁ’] (F&& R && L) |  Stop = Turn =4t
88 / Trigger “Turn Right”
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