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Part 1

Functional Requirements (1)

Functional Requirements Use-Case Number & Name Category

System Off state2} Stand-by, Normal, Boost, Low-

FR-CO1 o 35S Hidden
Battery modeS2 X[ 5HOf St

System2 mode Het0| YMSIH MRl S& ZEE FA| .

FR-C02 y zs Hidden
A Llsof StCt.

System2 Low-Battery Mode& Stand-by, Normal, ,

FR-CO3 y 4 oo 2 Hidden
Boost mode2C SMHO 2 XE[sHOF Bt

System2 0| HH U= S battery MEHE F7|H .

FR-CO4 d d s Hidden

O 2 HHolof oirt.

SystemO| Off AEfY [f User?t Power Buttons +2 .
FR-UC1-01 NET— UC1. Turn on System Evident

.|

System2 & Q171 2= digital clock, Obstacle
FR-UC1-02 Sensor Driver, Dust Sensor Driver, Motor Driver, UC1. Turn on System Evident

Cleaner DriverE x7|2}st0 2-A=t3lofF oLt

System2 7|& 2= F motor directionS ,
FR-UC1-03 L UC1. Turn on System Evident
forward= &&oHOF ST},

System2 7|& 2t= = operating modeE ,
FR-UC1-04 . UC1. Turn on System Evident
Stand-by= A&|{0f St
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Functional Requirements (2)
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FR-UC2-01

FR-UC2-02

FR-UC3-01

FR-UC4-01

FR-UC5-01

FR-UC5-02

FR-UC5-03

FR-UC5-04

Functional Requirements Use-Case Number & Name Category

System Stand-by moded|A| User?} Start Button2 + i )

d Y UC2. Set Cleaning Mode Evident
Z2™H Normal mode=Z F 28O i},
System2 Normal mode0i|A| Cleaner Driver,
Obstacle Sensor Driver, Dust Sensor Driver2| 8EfE| UC2. Set Cleaning Mode Hidden
digital clock 70| 2} Z Z8H0f STt
System= Normal E2= Boost modeO| X! obstacle
avoidance?t ZRs}X| 2 AL Motor Driverof| MZ & UC3. Move Forward Evident
= ™EHsHOoF ShCf,

System2 Normal EE= Boost moded]| ZIQIsHH . .

, L UC4. Start Cleaning Evident
Cleaner Driver0f| A A|2F BHH S MESHOF oLt

Obstacle Sensor Driver= Normal &= Boost Mode ) )

L UCS5. Avoid Obstacle Evident
=2t obstacle2 ZX|3lOf STt

Obstacle Sensor Driver= obstacleg ZtX|5HH , ,

UCS5. Avoid Obstacle Evident
obstacle signal2 Systemi| F&s{of ST},

System< obstacle signal2 £=215tH Motor Driver2} . .

UCS5. Avoid Obstacle Evident
Cleaner DriverE ™X|A|FHOF StC}.

System< obstacle signal2 +=4I5}H obstacle , ,

- UCSA. Avoid Obstacle Evident
nN=

avoidance direction2 ZX 6|0} SIC},
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: Functional Requirements (3)
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Ref. #

FR-UC5-05

FR-UC5-06

FR-UCG6-01

FR-UC6-02

FR-UC6-03

FR-UC6-04

FR-UC7-01

Functional Requirements

System2 ZX™E 2|o| ZA0| 2 UC12(Turn Left), UC13(Turn

Use-Case Number & Name

Category

Right), &= UC14(Move Backward)E $=3sH{Of StC}. UCS. Avoid Obstacle Evident
System= obstacle avoidance?} 22 =l = current ModeZt
Normal Mode EE= Boost Mode 2 SX|E= HQ UCS5. Avoid Obstacle Evident
moveForward()2} startCleaning()S Xi7HsHOf SHCT.
Dust Sensor Driver= Normal mode S0t HX|E ZHX] . .
UCG6. Adjust Boost Mode Evident
Sljof S},
Dust Sensor Driver= HX[Z ZX[5IH dust signal2 . .
L UCG6. Adjust Boost Mode Evident
System0i| T &5HOF B,
System dust signal2 $4151H 41X modeE Boost , _
N UCG6. Adjust Boost Mode Evident
Mode= F2tsl{Of BICY,
System2 L& A|ZH0] X|LtD O &2 24222 mode
7t = 82 Boost modelf|A] Normal modeZ =+3H UCG6. Adjust Boost Mode Hidden
O otCt.
System Normal == Boost mode0||A] User7} Start ,
d UC7. Set Stand-By Mode Evident

Buttons 52 Stand-by modeZ F&ts{Of STt
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: Functional Requirements (4)
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FR-UC8-01
FR-UC8-02
FR-UC8-03
FR-UC9-01
FR-UC9-02
FR-UC9-03

FR-UC10-01

FR-UC10-02

Functional Requirements

System Stand-by modeZ F2Hz|™ Motor Drivers
HX[A|HOF St

Use-Case Number & Name

UCS8. Stop Moving

Category

Evident

System2 Low-Battery ModeZ ™2tE|™H Motor
DriverE ™ X|A|HOF StC},

UC8. Stop Moving

Evident

System2 Turn-off modeZ H2tz|™ Motor DriverE
HX|A|HOF SHCL.

UCS8. Stop Moving

Evident

System Stand-by modeZ F&t=E|H Cleaner Driver
= ZX|A|HOF B,

UC9. Stop Cleaning

Evident

System Low-Battery ModeZ H2tk|™ Cleaner
DriverE &X|A|AHOF BtLY.

UC9. Stop Cleaning

Evident

System Turn-off modeZ H2t=|H Cleaner Driver
E HX|A[AHOF ot

UC9. Stop Cleaning

Evident

System User”t charging= A|ZfSHH charging 7Hs
{2 E AHASH 5§l battery charging=S A|ZHsHOF SHCT

UC10. Charge Battery

Hidden

System2 chargingO| ZI&k|= S2F battery &4EHE A
ASHOF Bt

UC10. Charge Battery

Hidden
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Functional Requirements (5)
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Ref. #

FR-UC11-01

FR-UC11-02

FR-UC12-01

FR-UC12-02

FR-UC13-01

FR-UC13-02

FR-UC14-01

FR-UC14-02

Functional Requirements

10| AN Q2 mf User?} Power Button2

System

Use-Case Number & Name

Category

M
UC11. Turn Off System Evident
==™ OFF State= F&ts|{O} St
System2 OFF StateZ ZIQSIH batteryE M|t 2= ,
T UC11. Turn Off System Evident
HW component?| S22 SX|6{Of ST},
System2 UCS501|A| Zf2|H0| ZH- =M Motor Driverof| .
y UC12. Turn Left Evident
o™ 15 BES MO oot
Motor Driver= Zt2|™ = E 2/sl| &1% HIFE backward ,
T UC12. Turn Left Hidden
Histo 2 QEX HIZ|E forward WO = F1S6H{0F StCt,
System2 UC50{|A| 22|%0| A& &|™ Motor Driverd| : .
Y N = UC13. Turn Right Evident
LM & HFHS MHBHOF StCL
Motor Driver= ?2|H™ =2 2[sl &l% HIZ|E forward 2 . :
B TesT . UC13. Turn Right Hidden
HOZ QEX HIF|E backward O Z 1= 3HOF BHCt.
System2 UC50{|M =%I0| ZEE[H Motor Driverd| = .
UC14. Move Backward Evident
S HHES HESOF StCt
System left £= right 22F0| availablesiZ I7HX| .
UC14. Move Backward Evident

backward movementZ SX|sHOf StC},
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Part 1

: Functional Requirements (5)

M Functional Requirements Use-Case Number & Name Category

Battery Driver= battery levelO| 10% 0|57} =™ low- ,
FR-UC15-01 , L UC15. Enter Low Battery Mode Evident
battery signal= SystemO]| F&8lOF SHCT

System low-battery signalS =A™ $x modeS .
FR-UC15-02 o UC15. Enter Low Battery Mode Evident
Low-Battery ModeZ H2ts{{O} BiLT.

System User?} charging= £X|6tH batt hargi
FR-UC16-01 ystems User?F chargingS SXIoF battery charging UC16. Stop Charging Evident

= STHoHOF BTt

Systeme charging0| ZX|E|H battery AEHS 24 AlsHo} . .
FR-UC16-02 ystem= charging sﬂq ey ’ UC16. Stop Charging Hidden

—
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: Use Case Diagram
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RVC System

I

Power Button

\

Charge Battery

User

Stop Charging

Set Cleaning Mode

/

Start Button

\

Set Stand-by Mode

BLAL
L0000 deer

Move Forward

Turn Right

Move Backward

Stop Moving

Start Cleaning

Stop Cleaning

Motor

Cleaner

Enter Low Battery Mode

Battery

Avoid Obstacle

Obstacle Sensors

Adjust Boost Mode

Dust Sensors
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: Use Cases ldentify and Describe Actors

Dust Sensor
Driver

Obstacle
Sensor Driver

[Front, Left, Right
Sensors]
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Motor Driver
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: Use Cases ldentify and Describe Actors

Cleaner Driver
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Battery Driver

[HHE{2] &EH 22| ]
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: Use Case Description (1)
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UC1. Turn on System

Actors : Power Button

« When the system is off & user press Power Button.

« System turns on HW components (digital clock, obstacle sensor
driver, dust sensor driver, motor driver, cleaner driver).

« System sets the motor direction forward.

e System sets mode Stand-by.

UC3. Move Forward

Actors : Motor Driver

« When the system mode is Normal or Boost.
« System moves the robot forward every clock cycle.

UC2. Set Cleaning Mode

Actors : Start Button

« When system mode Stand-by & user press the Start Button.
e System sets current mode to Normal mode.

UCA4. Start Cleaning

Actors : Cleaner Driver

e \When mode is Normal or Boost
o Cleaner Driver cleans a room.
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Part 2

: Use Case Description (2)

UCS5. Avoid Obstacle UCG6. Adjust Boost Mode

Actors : Obstacle Sensor Driver Aaars © BUeh Senear PifvEr

e When Dust sensor driver detects dust.

« Obstacle Sensor Driver detects an obstacle and sends an obstacle signal to System.
« System stops moving and cleaning, then determines the avoidance direction. . .

e Dust sensor driver sends signal to System.
« System performs UC12, UC13, or UC14 according to obstacle conditions. S y

« After obstacle avoidance is completed, if current Mode remains Normal or Boost,

« System enters Boost Mode for 5 seconds and then returns to
System resumes moving and cleaning.

Normal Mode if no higher-priority mode is active.

UC7. Set Stand_by Mode

UCS8. Stop Moving

Actors : Start Button

, Actors : Motor Driver
« When mode is Normal, Boost & user press Start Button.

e System sets mode Stand-by. e When system enters Stand-by Mode, Low-Battery Mode, or OFF State.

e System stops the robot movement.
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: Use Case Description (3)
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UC9. Stop Cleaning

Actors : Cleaner Driver

« When system enters Stand-by Mode, Low-Battery Mode, or OFF State.
 Cleaner driver stops cleaning a room.

UC11. Turn Off System

Actors : Power Button

e When system is turn on & user press the power button
« System turns off the HW components.

UC10. Charge Battery

Actors : User

e This use case begins when user starts charging
e The system starts charging the battery.

UC12. Turn Left

Actors : Motor Driver

 When obstacles are detected in directions (front).
o Motor driver sets direction = left
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Part 2

: Use Case Description (4)

UC13. Turn Right UC14. Move Backward

Actors : Motor Driver Actors : Motor Driver

« When obstacles are detected in all directions (front, left, right).

« When obstacles are detected in directions (front, left).
« Motor driver sets direction = right

» System commands the Motor Driver to move backward to secure an avoidance space.

e System continues moving backward until left or right direction becomes available, then returns to
UCS5 to continue obstacle avoidance.

UC15. Enter Low Battery Mode UC16. Stop Charging

Actors : Battery Driver Actors : User

« When the battery level falls below 10%.

e The battery driver sends a low battery signal to the system.
e System enters Low-Battery Mode.

e This use case begins when the user stops charging.
e The system stops charging the battery.
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: Non-Functional Requirements
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M Non-Functional Requirements Use-Case Number & Name Category
L UC1. Turn on System
N1.1 A A|ZHE "X = 22 otof| £~ BIC} Performance
UC11. Turn off System
ZO0HE ZX| = 0.5 O|LHof| ek Mets A|E
N1.2 sict UCS. Avoid Obstacle Performance
MX| 4K = 1 O|LHO| Boost ZE= Tetot
N1.3 ot UCG6. Adjust Boost Mode Performance

AAHI2 Digital Clock?| Tick A0 2 F=

N2.1
7|1M 2= SAOHOf oIt

all

Operating Env.

low battery= HiE{2| ZtZF 10% O|St= ST}

UC15. Enter Low Battery Mode

Safety
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: Cl / CD Description
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IDE
Version Control
Build System
Compiler
Unit Test
Cl Tool
Deployment Server
Team Communication

Documentation / Knowledge Base

Issue Tracking / Task Management

Functional Requirements

Visual Studio Code

Git, GitHub

CMake

g++

Google Test (gtest)

GitHub Actions

AWS EC?2

Discord

Notion

GitHub Issues
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: Cl / CD Architecture

OOAD TEAM 01

Development

— i,

IDE
4 Visual Studio

Build System / Compiler

A CMake Eias

CMake + g++

Unit Test

G gtest

Google Test

Version Control

Cl

Q Cl tool

2 ~ GitHub Actions

Build + Unit Test
A CMake + thest

Build + unit test in Cl

RS Roeer. o 0
Version Control
Git + GitHu
\ J
e Collaboration e
Team Communication
m Discord
Docs / KB Issues / Tasks
I
Notion GitHub Issues
. Y,

Deployment Server

r \
AWS EC2
m AWS EC2
remdt;e access /
deployment endpoint
\_ J







