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Statement of Purpose

Robot Vacuum Cleaner (RVQ)

- 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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L
DFD Level 0-Data Dictionary

Description Format / Type

Front Sensor

Input Detects obstacles in front of the RVC True / False , Interrupt
}_rfrf)tufensor Detects obstacles in left side of the RVC periodically True / False , Periodic
E\Igzz >ensor Detects obstacles in right side of the RVC periodically True / False , Periodic
ﬁt;sl;ctSensor 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 Fgrward /S it
Right
angle)
Speed Speed up / Speed down Up / Down, dust
Clean Turn off / Turn on / Power-Up / Power-Down On / Off / Up / Down



DFD Level O — Process Specification

Reference No.
Name

Input

Output

Process
Description

0
RVC Control

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

Direction, Speed, Clean

Z} Sensor(Front/Right/Left/Dust) & §-¥] Input b=
vkol Motor#} Cleaner® Outputgtr}.
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DFD Level 1
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DFD Levell-Process Specification

Reference No.
Name

Input

Output

Process
Description

1
Obstacle & Dust Detection

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

Obstacle & Dust Location

Z} Sensor(Front/Right/Left/Dust)Z ¥l input Zt=
"lo} Obstacle & Dust Location ©]o]¥] & & 2] #]
=y



DFD Levell-Process Specification

Reference No. 2

Name Cleaner & Motor Control
Input Obstacle & Dust Location
Output Direction & Clean

Process Obstacle & Dust Location H]°]

o ol A Zh2
3

o},

ol
o
Description "ol Motor®} Cleaner® W& A
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DFD Level2
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Front Sensor Input

Left Sensor Input Left Determine
4 Sensor Left Obstacle Obstacle Obstacle

Interface Location Location

Tick = \e =
Ic stac
Right right £y
Right Sensor Input Sensor
Interface
it 13
Tick
Dust :
Dust Sensor Input Sensor Dust Existence Determine Dust

Dust Existence

16 Existence

Interface
14

Tick
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DFD Level2-Process Specification

Reference No.
Name

Input

Output

Process
Description

Reference No.
Name

Input

Output

Process
Description

1.1

Front Sensor Interface
Front Sensor Input
Front Obstacle

Front Sensor2 8¢ InputZt= ¥o} True/Falseg} 2+
digital A1 =2 ¥HZ}+3}e] Output Front Obstacle®l] #7Fgtt}.

1.2

Left Sensor Interface
Left Sensor Input
Left Obstacle

Left SensorZF-€ InputZt= JHo} True/False2}l 22 digital
X152 H33}o Output Left Obstacledl] A 73t}



DFD Level2-Process Specification

Reference No.

Name
Input
Output

Process
Description

Reference No.

Name
Input
Output

Process
Description

1.3

Right Sensor Interface
Right Sensor Input, Tick
Right Obstacle

Right Sensor2 %€ InputZt= 2o} True/Falseg} 2+
digital A1 & & ¥ 33} Output Right Obstacle®l] # 73t}

1.4
Dust Sensor Interface
Dust Sensor Input, Tick

Dust Existence

Dust SensorZ %€ InputZt= ¥o} True/False} 2+
digital A1 & & W 3}3}o] Dust Front Obstacle®l] A 7gtt}.



DFD Level2-Process Specification

Reference No.

Name
Input
Output

Process
Description

Reference No.

Name
Input
Output

Process
Description

1.5

Determine Obstacle Location

Front Obstacle, Left Obstacle, Right Obstacle
Obstacle Location

Z}7} 9] Interface(Front, Left, Right) = 4-€

gere
ZrS dlo]¥] 99 Obstacle Location *] &gk},

) =

1.6
Determine Dust Existence
Dust Existence

Dust Existence

Dust Sensor Interface2 -8 ¢JEQF2 715 d| o] g
o & Dust Existence *] &8k},



DFD Level2-Process Specification

Reference No.

Name
Input
Output

Process
Description

Reference No.

Name
Input
Output

Process
Description

2.1
Main Control
Obstacle Location, Dust Existence, Tick

Motor Command, Cleaner Command

d] o] ¥ ¢ 9 (Obstacle Location, Dust Existence)®l] 4]
‘33?3'”0} Motori} Cleaner 5723 A A 3}o] Z+
Interface®] Commands A g3k}

2.2
Motor Interface
Mortor Command

Direction

¢}& vk2 Motor Command®l] w2} Motorg 524
7]+ X1 % (Forward / Left / Right / Stop)& B uh:]-,



DFD Level2-Process Specification

Reference No. 2.3

Name Main Control

Input Cleaner Command

Output Clean

Process )8 L Cleaner Command®l &}2} Cleaners &%t

Description | A]7]+= 41&(ON / OFF / UP / DOWN)E Rt}
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DFD Level3
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DFD Level2-Process Specification

Reference No. 2.1.1

Name
Input
Output

Process
Description

Reference
No.

Name
Input
Output

Process
Description

Controller
Obstacle Location, Dust Existence, Tick

Enable, Disable, Trigger

t]°] ¥ ¢ ¢ (Obstacle Location, Dust Existence)®l 4] ¢} &
Hko}l Motor®} Cleaner 25 Z A 519 Motore} Cleaner

E F&A| 7)== =2 M| 29 Al 3 (Enable/Disable, Trigger)
5 324,

2.1.2

Move Forward
Enable, Disable

Move Command

Controller2 ¥ Input(Enable, Disable)s %o} Motor
Interface® Motor Command[Forward] S Xt}



DFD Level2-Process Specification

Reference 2.1.3

No.

Name Turn Left

Input Trigger, Tick

Output Move Command

Process Controller2 %€ Input(Trigger)= %o} Motor Interface=

Description = Motor Command[Left] & B.\it}.

Reference 2.1.4

No.

Name Turn Right

Input Trigger, Tick

Output Move Command

Process Controller2% ¥ Input(Trigger)= %o} Motor Interface=

Description = Motor Command[Right]S Xt}



DFD Level2-Process Specification

Reference 2.1.5

No.

Name Speed

Input Enable, Disable

Output Move Command

Process Controller2§-¥] Input(Enable, Disable)s %} Motor

Description Interface2 Motor Command[Up, Down]E& E. Wit}

Reference 2.1.6

No.

Name Power

Input Enable, Disable

Output Cleaner Command

Process Controller2 ¥ Input(Enable, Disable)= %o} Cleaner

Description  Interface® Cleaner Command[UP, DOWN]&E Xyt



DFD Level2-Process Specification

Reference 2.1.7

No.

Name Clean

Input Enable, Disable

Output Cleaner Command

Process Controller2§-¥] Input(Enable, Disable)s %e} Cleaner

Description  Interface® Cleaner Command[ON, OFF]& Byt
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DFD Levelyg
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