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Robot Vacuum Cleaner
(SA Supplement)
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Statement of Purpose — RVC

e

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 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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DFD Level O

Front Sensor

Front Sensor Input . . Motor
Direction
Left Sensor
Left Sensor Input RVC
Control
Right Sensor | Right Sensor 0
Input Clean
Dust Sensor Cleaner
Input .
Dust Sensor P Tick
Digital Clock
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DFD Level O

€ Data Dictionary

Front Sensor Input T/F , Interrupt

Left Sensor Input RVC 21Z9| X2 F7|X o=z ZHX|sIC} T/F , Periodic
20| AolES =7|™ o
Right Sensor Input RVC 2235 —L&?LEEFE TIH2E T/F , Periodic
O —
o o] % Mo o
Dust Sensor Input RVC OrzHof 51 |r'5le_ | #7822 T/ F , Periodic
Direction MotorQ| O| S Ht3akS X|A|SHC} Forward /Slggl;t/ Right /
Clean Turn off / Turn on / Power-Up On / Off / Up
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DFD Level 1

Front Sensor Input

Direction

Left Sensor

Input Cleaner

Obstacle

& Dust Obstacle & Dust &
Right Sensor Detection Detection Motor
npu
i 1 Control

Clean

Dust Sensor
Input

Tick
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DFD Level 2

Front Sensor Input

Left Sensor Input

Tick

Right Sensor Input

Tick

Dust Sensor Input

Tick

Front
Sensor
Interface
1.1

Left
Sensor

Interface
1.2

Right
Sensor
Interface
1.3

Dust
Sensor
Interface
1.4

Fr,
>0 Stacy
Cle

Left Obstacle

Right Obstacle

Dust Existence

Determine
Obstacle
Location

1.5

Determine
Dust
Existence
1.6

Obstacle
Location

Dust
Exist
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DFD Level 2

Memory
Store

Direction

Motor
Interface

2.2
Obstacle
Location .
Main
Control
2.1
Dust
Exist Cleaner

Interface Clean

2.3

Tick

€ Data Dictionary

Memory Store RVCZ} X|LpZF 41 HOoj=2| &KX E MAStHCt Data Structure
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DFD Level 3

- Motor command

Tick Dloxe Motor Command
Forward
Enable 2.1.2
Obstacle Disable
Location S \
:, Corz'lt]t:c;-ller i Trigger Motor Command
Dust \A\\ //, TiCk
Exist S e
- .
Trigger
Tick Turn Right Motor Command

2.14

Cleaner Command
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DFD Level 3

- Cleaner command

Tick
Cleaner Command
-7 _—
t—_nab\e 4
Obstacle i - e
. /, < -~ D\Sab\
Location -/ -
! Controller |
1
! 211 /
\ /
Dust N Y ~~. y
H \\\ - S~ ~ ri
Exist . ~< \g\ge,
77c/(\ T~ Cleaner Command
S~ e
<y

Motor Command

€ Data Dictionary

Vacuum HA W2 True / False , Interrupt
Turbo Sy =2

True / False , Periodic
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DFD Level 4

Tick [ Complete ]

Enable “V " Move / Disable “Move Forward”
/ Enable "Vacuum Forward Cleaner Command(Off)
Vacuum Stop }
Tick [D > 50]
/Disable “Move Forward”
Trigger “Turbo” ick
/ Enable “Move Forward”
Tick [ F&& L]
/ Disable “Move Forward”
Cleaner Command(Off)
Turbo Trigger “Turn Right”
Tick [F && IL ] Tick
/ Disable “Move Forward” / Enable “Move Forward”
Cleaner Command(Off) Cleaner Command(On)
Trigger “Turn Left”
Turn Turn
Left Right
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DFD

Front
Sensor
Interface
1l

Front Sensor Input

Left Sensor Input
Tick

Right Sensor Input SRelr?sh:r
Tick ' Interface

13

Dust Sensor Input

Tick

Determine
Obstacle
Location

15

Determine
Dust
Existence
16

Memory
Store
B Move Motor Command
Forward
212
\e
Obstac o 0
stacle
Location P . 6\53\0 Motor Command
i R . (
/ y 1:\991
" Controller 1: 1w
“\ 2Ll ,'J Trigger Turn Right \ Motor Command
| % - [{ TiCk 2!1!4
'*"‘*-..”, _\’ :\‘f
Dust : bk“’,’“%!e
Exist . Isag e

\ 2 Q‘\CIeaner Command
b
Tik 0.



Process Specification

Reference No. 11

Name Front Sensor Interface
Input Front Sensor Input
Output Front Obstacle (Interrupt)

Analog & Al9| Front Sensor InputO| =0{ 2™ Digital & Al 9|

PR (TR Cl Enable / Digital 2 HtI* = Output@ Z Front Obstacleg & L{=Ct.

Reference No. 1.2

Name Left Sensor Interface
Input Left Sensor Input , Tick
Output Left Obstacle (bool)

Analog @Al 9| Left Sensor InputO| £0{ 2™ Digital & Al 9]

PSR [T 2o True / FalseZ Hi{E 2 Output2 £ Left Obstacleg EL{j=LC}.
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Process Specification

Reference No. 1.3

Name Right Sensor Interface
Input Right Sensor Input , Tick
Output Right Obstacle (bool)

Analog & 4!9| Right Sensor InputO| 50{ 2™ Digital &A1 9| True /

o 11—

Process Description False2 HFE & Output© 2 Right ObstacleS £ LjjZ=C}.

Reference No. 14
Name Dust Sensor Interface
Input Dust Sensor Input, Tick
Output Dust Existence (integer)
= iqita] & Alo
Process Description Analog @Al 9| Dust Sensor InputO| =0{ 2™ Digital @Al 9| IntegerZ

S A
o
Z " :'CF- utput@ £ Dust Existence= EL{ =L}
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Process Specification

Reference No.
Name

Input

Output

Process Description

Reference No.
Name

Input

Output

Process Description

1.5

Determine Obstacle Location

Front Obstacle(bool), Left Obstacle(bool), Right Obstacle(bool)

Data Structure

Front , Left, Right Q| InputS HIEI S 2 ZOE =X|°| fEE MZ

1.6
Determine Dust Existence

Dust Existence(integer)

Bool
Inpute = 0|2 integerZt Y7 O|&0[H, TrueE Btetstd JHKX| &4
O M FalseE Et2tStHC}



Process Specification

Reference No. 2.1
Name Main Control
Input Data Structure, Tick
Output Motor Command, Cleaner Command
o PNINE o
Process Description Xlgl'g:.tl:IlOlE-IE 2 EH Motor Command, Cleaner Command
Reference No. 211
Name Controller
Input Obstacle Location, Dust Exist, Tick
Output Enable, Disable, Trigger

Process Description  {Z'El [O[E{S 2o, S5 T2 A0 MM §ae Hosict



Process Specification

2.1.2
Move Forward
Enable, disable (interrupt)

Motor Command

Movedt ZdQ1X| £ True / FalseZ BIO} &

213

Turn Left

Trigger, Tick

Motor Command

Trigger @& 0| S0{ M, C}2 Tick7}X| Turn Left StC},
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Process Specification

214
Turn Right
Trigger, Tick

Motor Command

Trigger B 0| S0{Q M, C+2 Tick7}X| Turn Right StCt.

2.15
Vacuum
Enable, Disable (Interrupt)

Cleaner Command

o
bl

Cleangt A QIX|E True / FalseZ O} SZte X|o| G EE ZAY LT



Process Specification

2.1.6
Turbo
Trigger, Tick

Cleaner Command

Trigger 20| E0{QH, C}S Tick}X| ZEE S7HA|ZICH
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Thank You!!
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