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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 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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Event List

Input /Output Description

Front Sensor Input X THof| Zof=0| _A=X| ¢lA et

Left Sensor Input FI7|H2 2 2FHof Fof=0| A=K 2lA BTt
Right Sensor Input T7|8H2= Z 00| Zoj=0| UA=X[ 2l A{etct,

Dust Sensor Input  H}=Hof| HX|[7} =X FI(H o= EHX[StCE

Direction commands to the motor

Direction (go forward / turn left with an angle / turn right with an angle)

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

Front Sensor lnput
Left Sensor Input

Right Sensor Input
Pust Sensor Input

Direction
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System Context Diagram

Front Sensor lnput
Left Sensor Input
Right Sensor Input
Dust Sensor Input

PDirection

Cleaner




DED Level 0 - RVC

Front Sensor

Left Sensor

Right Sensor

Dust Sensor

RUC
Control
0

Digital Clock

Cleaner
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PFD Level 1 - RVC

S
/’OO/
S

28

o,
2%
%
Left
Sensor Input
B W Obstacle
& Dust Obstacle
Detection & Dust Location
/ 1
\!

Direction

Clean

1149

I
a
e
10
0
10



Pata Dictionary

Description

Input/ Output Event

Front Sensor Input dHof Zoll=o| JU=X] 2l Aletrt
T M2 5 Ho|| Zoli=0|
T = = o
Left Sensor Input ol =x| ol Al5tC}
7<7|I-Ig§ Oznqoﬂ
. T = T = 2
Right Sensor Input RO 20| 9= x| ol AlStC}

HIEFO| X7} U=X]

Dust Sensor Input =~J|™do =z Elx|siC}

Direction commands to the motor
Direction (go forward /7 turn left with an angle / turn right
with an angle)

Clean Turn off / Turn on / Power-Up / Power-Down
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Process Specification

Reference No.

Name

Input

Output

Process Description

Obstacle & Dust Detection

Front /Left /Right /Dust Sensor Input

(+Data structure if possible) , Tick

Obstacle& Dust Location

“Obstacle & Dust Detection” 2

SE/E/ /U] Ao == 2ot
Obstacle& Dust LocationS £l

2. Cleaner & Motor Control = & ME




PFD Level 2 - RVC

Front

— Front Sensor Input o
Sensor

Interface
11 .
Petermine
Obstacle
Location
1.5
Left Sensor Input Stflfsit;r
TICk ............................... |n‘|'el’face
1.2
\C 5
o325 Tick
2>
. Right
Rl.ht Sensor Input i Petermine
T|Ck ............................... I"-l-erface VUST

1.3 Existence
1.6

Dust
Sensor
W B0 [ | 7 PP PP P (T 0 A0 I“-l-erface
14 Tick

Dust Sensor Input

>

Obstacle
Location

Dust
Existence




DFD Level 2 - RVC

Obstacle
Location

Dust
Existence

Main

Control
21

Motor
Interface
2.2

Cleaner
Interface
2.3

Direction

Clean




Pata Dictionary

Front Obstacle Front Sensor = -] Front Obstacle Inpute] 01352 el = F E Y Yth

Left Obstacle Left Sensor = F-F] Left Obstacle Inpute] S0 k=< YEl = FJ 2 Y oh

Right Obstacle Right Sensor = - Right Obstacle Inpute] =] $t5< UEt & 3 2 YT

Dust Recognition Pust Sensor = 7-Ef Dust lnpute] S0l k=2 el = F Ed Yt

Obstacle Location Obstaclee] % X & W B 54,

Dust Existence Puste] g HE Wb Hul5UY T

Motor Command Motore] =24 = A8 at7] £ 3F 4 Ed Y th Obstacle2] o -0 whebr =2 Ao,
Cleaner Command Cleanere] A3l = A7 5171 23k 8 KA YT}, Puste] of F-of] wheta] A3 gy,
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Process Specification
e

Nawe Front Sensor Interface
Input Front Sensor Input
Output Front Obstacle(bool)

e Analog & 2] 2| Front Sensor Inpute] =] 2. Digital & 2] ] True/False= v}
Process eseription 3 Qutputo- = Front Obstacle= X &1 th

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

e Analog 3 2] 2] Left Sensor Inpute] =] 21 Digital 3 2] 2] True/False= w}+
Process Vescription = Qutputo = Left Obstacle> 254 o}
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Process Specification
L

Name Right Sensor Interface
nput Right Sensor lnput, Tick
Output Right Obstacle(bool)

. Analog 3 2] 2] Right Sensor Inpute] o] 2 Digital 3 2] 2 True/False= v}
Process Description % Qutput o = Right ObstacleS X 51 o,

Name Dust Sensor Interface
Input Dust Sensor Input, Tick
Output Dust Recognition(lnteger)

. Analog 3 2] 2| Dust Sensor Inputeo] =0 2™ Integer I 2] o = vl 3 Qutput
Process Pescription © 2 Pust RecognitionS = ] 1 T,
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Process Specification

Nawe Petermine Obstacle Location
Input Front Obstacle(bool), Left Obstacle(bool), Right Obstaclelbool), Tick
Output Obstacle Location(Pata Store)

. Bool & 2] 2] Front Obstacle, Left Obstacle, Right Obstaclec] =] 2.1 Qbstacle
Process Description Locatione Pata Storecl] X uj o] A 73 o),

Nawe Peterwmine Dust Existence
Input Dust Existencel(lnteger), Tick
Output Dust Existence(Pata Store)

_ Integer S 2 2] Pust Recognitiono] =] ™ Pust Existences] Pata Storecl] =
Process Pescription go] A %*%LH ok
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Process Specification
L

Nawe Main Control
nput Obstacle Location(Pata Store), Dust Existence(Pata Store), Tick
Output Motor Commend, Cleaner Commend
. Obstacle Location=} Dust Existences] Pata Storeo| /] Hujojx JHE v a
Process Description Motor CommendS} Cleaner Commend = 1] 2w 1] o},
ReferenceNo- |22
Nawme Motor Interface
Input Motor Commend
Output Direction

= O =13 o Oxlolgéxq%A 9\1 . - %
Process Deseription ]lgﬂqoéo% %@ﬂ%ﬁ:wg{wnﬁd Lol RV0S] &2 = =2 & 5 A Direction
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Process Specification

Nawme Cleaner Interface
Input Cleaner Commend
Output Clean

= o 2 Wk ] A7) 5L 24 e 2= 9) o
Process Pescription %e;n&r&o;u}mend Inputo = ol RVES] A A7 52 24T 1A Clean<=
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DFD Level 4 - RVC

Move
Forward Motor Commend
Obstacle
Location 2 . l . 3

Motor
Controller
2.1.1

Motor Commend

Dust Motor Commend

Existence

Motor Commend
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DFD Level 4 - RVC

Obstacle
Location

Dust
Existence

Cleaner
Controller
2.1.2

Cleaner
Turn On
2.1.1

Cleaner
Turn Off
2.1.8

Cleaner
Power Up
2.1.9

Cleaner
Power
Down
2.1.10

Cleaner Commend

Cleaner Commend

Cleaner Commend

Cleaner Commend




Pata Dictionary

Enable AAE R Bl @A FHFE HolE
| A A E A thstel BrbsaAE
Visatle FeFE doly )

Tri < 3 X = S
e FEEe HeE o




Process Specification

Nawe Motor Controller
Input Obstacle Location, Dust Existence, Tick
Output Enable, Disable, Trigger
. ol =] YX| 9 WA S EAlA F-E ol FAd S A5t w4 d=
Process Pescription s BEL 2o \ of Hl & = 14 A] 71 T}, P o

Nawe Cleaner Controller
Input Obstacle Location, Dust Existence, Tick
Output Enable, Disable, Trigger
Aol =2 9|2} HA e & HE= wo S AP F = oHEES
Process Description oy ‘B /\E];L—j Aot ®iA) 8] EA A2 2ot Clean B2 el
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Process Specification

Nawe Move Forward
Input Enable, Disable
Output Motor Commend
. o= FAd F e rtsAde 4y ¢
Process Description TE 7 AdE 2 ole WS gl
ReferenceNo. |24
Nawme Turn Left
Input Trigger; Tick
Output Motor Commend
Process Description Zo g FZo|=oHEETOH HHE APA7|=HH S =HIt)
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Process Specification
ReterenceNo. 205

Nawme Turn Right

Input Trigger, Tick

Output Motor Commend

Process Description QEZOSE FAo|zoHEE W oW RHE AYPA7|=HHE S SHt

Nawme Stop

Input Enable, Disable

Output Motor Commend

Process Pescription A FollEo] WA HA= W s HF=HE = =HAdH
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Process Specification

Nawme Cleaner Turn On

Input Enable, Disable

Output Cleaner Comwmend

Process Pescription Cleans] o 3t ) HE 11 Glean= A P slet= o & = =9 S,

Nawme Cleaner Turn Off

Input Enable, Disable

Output Cleaner Comwmend

Process Pescription Cleane] st J B E W11 Clean< H F2t= W& S = 3.
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Process Specification

Nawe Cleaner Power Up

Input Trigger, Tick

Output Cleaner Comwmend

Process Description Clean®] t gt 4 K= "3 Cleane] 4|71 & SE& A7) 8t B @ = =8 g,

Nawme Cleaner Power Down
Input Trigaer, Tick
Output Cleaner Comwmend

o Cleane] th 3t B HE ol Cleane] 4|71 & SFAN A= dFdteWd e =
Process Deseription = 51}
R S ]
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Obstacle is on the front

DFD Level 4 - RV(

Obstacle is on the right

r|lo|m

Obstacle is on the left

State Transition Diagram for Controller 2.1 (motor controller) o

/Enable “Move Forward”

/ Finished Torn Left on 90 degrees

Enable “Move Forward” / Finished Turn Right on 90 degrees

Enable “Move Forward”

/ Disable “Move Forward”

TickL(F &L 6 IR) I (F 66 R 6¢-!L)] TickL(F 6 L & R) Il (F ¢ L ¢ 1R)]

/Disable “Move Forward” /Disable “Move Forward”
Trigger “Turn Left” Trigger “Turn Right”
114 9% 152 2



DFD Level 4 - RV( Bniins:

DL Dust Amount Level

State Transition Diagram for Controller 2.1 (cleaner controller) ! Not
/ Enable “ Cleaner Turn on”
Turnon level 1
Tick [P £¢ DLy 1] Tick [PL¢=11

/ Power Up level / power Pown level

/ Disable ‘cldaner Turn on”

TickC'PIFILIR]
/ Trigger Power|Pown
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Front
Sensor

Front Sensor
Input

Interface
I.1

Determine
Obstacle

Left Left Location

Sensor Input Sensor 1.5

Interface
Tick 1.2

Right
Sensor

Right
Sensor Input

Determine
Dust
Existence

Interface
Tick 1.3

Dust Dust
Sensor Input Sensor

Interface
Tick 1.4

Move Motor

Laci TG L - commend
: e 2.1.3
NG
\ N
v o
LW
) Motor
_Trigger Commend
—=
Controller Tick- -~
Tick -
~_ Ty ~
V' '8ger T
2 PT=t1; Motor
Ny Commend
Obstacle bﬁ?%{ >
Location ®667é§~
Motor
Commend >
Cleaner Cleaner
Turn On Commendé
2.1.7
Dust N
= o . 0'3;9;30‘
Existence @0\6 Cleaner Cleaner
] | Turn off Commend
L 2.1.8 =
,g,“'s’éb\e
Cleaner 0
Controller Trigger Cleaner Cleaner
Tick- - = Power Up Commend
)
2.1.9
T
l “$8er Cleaner
: Power Cleaner
I Tick - ---- Commend
Tick Down >

2.1.10
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