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OOAD TEAM 01

Partl SDD

: Use Cases Descriptions(Refined) ...

= i
Use Case UCS5. Avoid Obstacle
Actor Obstacle Sensors
Purpose o= AX| Al ers Testo] Zoli=S 2o ohct
Overview Obstacle Sensors?} Z022 ZX|SHH signal2 System0l| M&38t1, System | I| WakS AH ST}
Type Essential
Cross Reference FR-UC5-01, FR-UC5-02, FR-UC5-03
Pre-Requisites A|AEI0] Normal EE= Boost 2 E AMEH0{0F SiCE,

1. Obstacle Sensors?t HoE2 ZHX[StCt. (A)

2. Obstacle SensorsZt obstacle signalS A|AH0| F&SICE (A)
3. A|AEI0| ZHol = 2|m| weksS ZF-Ttrt. (S)

4. N AHI0| 2FEE WO 2 0|5 HES METHCL. (S)

X[ El Zol= wrekol| w2t CrZ2at 20| 2|m|otot. (2™ 24M)
front=T, left=F—~+ight=F[2{X|] - Turn Left

front=Teft=Fright=T—>TFurn-Left[A ]

front=T, left=Tright=F[A[X|] > Turn Right (0]=, front=T™ Move Forward, front=F™ Turn Left 0|
= Move Backward)[Z=7}]

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events
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: System Sequence Diagrams(&&) ...

Avoid Obstacle

<<System>>

Obstacle Sensor

obstacleDetected()

A

Motor Driver

[
1

1. Obstacle Sensors?} Zolj=2 ZX|2HCt (A)

2. Obstacle Sensors?} obstacle signal2 A|A&I0]|
M&TICE (A)

3. A|AEI0] FHoll= 2|m| BekS 2. (S)

4. NARI0| ZHE WHOR 0|5 BHES HLUBIC (S)
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: System Sequence Diagrams(+72!=)

OOAD TEAM O] Q

UC5

SSD-05
Avoid Obstacle

A

Obstacle Sensor

<<System>>
:System

A

Motor Driver

Driver
- n H
obstacleDetected()
=i ft=F
alt e | ref
or [move=backward, lefi=F] UC12. Tum Left
ref LIC3, Move Forward
""""""""" (move=forward, front=T, leA=T] | | T TTTTTTTTTTTTTTTTETTTTIICCCCCC
ref i
¢ [movest 1 UC13. Turn Right
obstacleDetected()
4
alt (iront=T]
) ref / UC12. Tum Left

ref UC14. Move Backward

ref UC3. Move Forward

1. Obstacle Sensors?} Zolj=2 ZX|2HCt (A)

2. Obstacle Sensors?} obstacle signal2 A|A&I0]|
M&TICE (A)
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: Sequence Diagrams(&&) ...

OOAD TEAM 01

SD-05 AVOID OBSTACLE

fw7} false™ obstacle processorZt front sensor= 12{6HX| Q4=LC}.

SD-05
Avoid Obstacle

Obstacle Sensor
Driver

:Controller

D 1: obstacleDetected(dir)

2 : decideDirection(dir, currentMode, mmor)L

:Obstacle OperatingMode Motor Driver

Processor <<abstract>>

|

3:fw= cheéklsForward()

—

4: checklsMoving(direction, motor)

.

|

opt [currentmode == Normal or Boost]

alt [direction = LEFT)]

1
5: ref UC12. Tum Left | I

Ak

i
6. ref UC3. Move Forward | '

.................................................................

[direction = RIGHT]
»| 7:ref

UC13. Turn Right

Al

8: ref UC3. Move Forward | i

[direction = BACK]

1
9: ref UC14. Move Backward | :
1

:
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Partl SDD

: Sequence Diagrams(+-%= =) ..

SD-05
Avoid Obstacle

Obstacle Sensor . :Obstacle OperatingMode Motor Driver
Driver :Controller Processor <<abstract>>

D 1: abstacleDetected(dir)

2 : decideDirection(dir, currentMode. motor) B
>

J:fw= che&:kIsFomrard(J

h

{ — — — — — — — — — - reiurn —————————— -
[]

4: checklsMoving(direction, motor)

L

SD-05 AVOID OBSTACLE

! alt [direction = FRONT)]

™ 6: ref

UC3. Mowe Foreard

i [direction = LEFT)]

! —>|53_“3f/ WG12. Turn Left l
:
i 6:ref /' Les Move Forward

[direction = RIGHT]

: — [ ref,f UE13, Turn Right ‘

' e a—

! [direction = BACK]

9: ref UC14. Maove Backward ‘ E

[direction = BACK]

| pl 2 ML/ uciz TumLe ‘ '
! L]
. H
! 9:ref /' ucid. Move Backward ‘ E

decideg==0l|l M LIF S0 = 2o[H el =2l (R2|TA| Z21, forward, turn leftA| S2i10)[ZF71]



Partl SDD

: Sequence Diagrams(&&) ...

OOAD TEAM 01

SD-14 MOVE BACKWARD

SD-14
Move Backward

OperatingMode i
<<abstract>>

Motor Driver

: 1 : moveBackward() '
D >|:|
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: Sequence Diagrams

uci4d

OOAD TEAM 01

SD-14 MOVE BACKWARD

SD-14

Move Backward

OperatingMode
<<abstract>>

1 : turnLeft()

A

Motor Driver

2 : moveBackward()

fﬂ
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: Class Diagrams (& 28&+-72=

SDD

OOAD TEAM 01

= Initialize(): Vaid
= daacivataObstacteSansor): Void

Motor Driver

= stalus : Boalean
- maweDirection: Direclion
= ferward ; Bookean

+ initializa(): Yoid

+ maweFonwand{): Void

+ stopMoving): Viold

+ turnLafi(): \oid

+ tumPRight(}: Veld

+ moweBackward|): Void

+ checklsForward() | Boalaan

Power Button Start Button
Obstacle Sensor Driver
- status - Bookean
- dirsction : Boolean[3] Cantroller

= power: Boolean
- isMowCharging: Boolean

- starfTimer(§: Bookean

+ powerBullonPressed(); Woid
+ starButton Pressed||: Void
+ chargeBattany(): Void

+ lowBatteryDelected(): Void
+ |owBatteryCleansd(): Void

+ stopChanging(): Woid

+ dustDietected| }: Vaid

Batiery Driver

- LW Int

- status ; Boolean

+ intialize}: Viald

+ OB atiery): Vold
+ deelineL V() Vo

+ inelineLy[); Void

+ staniCharginglk Vaid
+ slopCharging(): ok

Dust Sensor Driver

- status - Booksan
- dust Boodean

+ initialize[): Vioid
+ geactivateDustSansor: Void

+ obstackeDetectedidirection : Boolean[2]): Void

Cleaner Driver

= slabus - Bookean
- mode: Sting

+ imitledize() - Vold

+ startCleaning): Void

+ stopChaaning] - void

+ gecigeSettinglboost © Boolean): Viold

OperatingMode
z=abstract==

Dust Processor

+ dacidalsDusted|cleanar: CleanarDriverd,
cumanthdoda | Operatinghodad) : Oparatingblodad

+ chacklsMoving(direction : Direction, motar : MotorDriverd) : Void

+ starBuitonPressedi mobor ; MolorDriver&, cleaner;
CleanerDriver) : Operatingblodes

Obstacle Processor

- direction : Boolean[3]

CleanerDriver&] : Operatingboded

+ lowBatteryCleared() : Operatinghodad
+ dustDelected{cleanar; CleanerDriverd )
+ canCharge() : Boolean

+ timerExpradicloaner: CleanerDriverd) :

+ lowBatteryDetectedimotor : MotorDriver&, cleaner:

: Operatinghoded

+ decideDirectionidlir : Bostean|3], curenthode | OperatingMode, metor | MolarDrivers) : Vaid

OparatingModed

_—— ]

StandbyMode

+ chacklsMoving{direction : Direction, motar @
MotorDrivers) - Viaid

+ stanButtonPressad{mater | MotorDrivers, cleanar:
CleanerDrivers) : Operatinghodes

+ lowBatteryDetectiedrrolor : MalarDrivers, deanes:
CleanerDrivers) : Operatinghodes

+ lowBatteryClaared() - Operalingbloded

+ dustDetectedicleaner: CleanerDrivers) :
OperalingModes

+ canCharge() : Boolean

+ lmerExpired (cleanes: CleanerDriverd)

: OperatingModed

NormalMode

+ checklahMovingldirection : Direction, motor
MotorDriverd) : Void

+ stanButlanPressed(motor : MoterDriverd,
chaner; ClaanerDrivers) : OperalingModes
+ lowBatteryDetectedimator | MotorDrivers,
cleaner; CleanerDriverd) : Operatingblodes
+ lowBatteryCleared() - Operatmghoded

+ dusiDetected(claaner: ChianerDrivers) :
OperatingModed

+ canChargal} : Boolean
+limarExpiredicleaner: CleaneDriverd}

: Operatinghiodad

BoostMode

+ chacklsMoving(drection : Directon, matar @

MotorDriverd) - void

+ stanButtonPreasad|mator : MotorDrivars,
cleaner: CleanerDriverd) | OperatingModed.
+ lawBaleryDetected(molor - MaterDrivers,
cleaner: CleanerDriverd) | OperatingModed.
+ lowBatleryCleared() : OperatingModes

+ dustDetected{cleanar CleanarDriver) |
OperatingMaded

+ canCharge() : Boolean

+ limerExpirad(ceansr: CleanerDrivers)

: OperalingModed

LowBatteryMode

+ checkisMoving(direction : Direction, maotor
MatorDriverd ) : Void

+ startButionPressedmator : MotorDrivers, ceaner:

CleanerDriverd) : OperatingModed

+ lowBalleryDetecled{maolor | MotorDriverd, cleaner:

CleanerDriverd) : OparalingModes

+ lowBatieryCleared]) ;| OperatingModed
+ dustDetected|cleansr. CleanerDrivera) :
OpesatingMaded

+ canCharge() - Bookean

+ limerEx piredicleaner; CleanarDriver)

: DperatingModed

Battery Driver

- LV Int

+ initialized ) Vaid
+ deactivataObstacleSansor(): Void

Motor Driver

- siatus : Boolean
- moweDirection: Direction
- ferward : Boolean

+initalized): Viaid

+ moveForward{k Yoid

& glopMoving(): Vo

+ tumLef(): Void

+ tumRight{): Woid

» moveBackward(): Vo

+ chacklsForward() : Boclean

Power Button Start Button
Obstacle Sensor Driver
- status : Bookean
= direction ; Boolean[2] Controller

- powar: Boalean
- isMNowCharging: Boolaan

- stan Timer(): Boolean

+ powerButionPressad|); Void
+ startButtonPressed|): Void
+ chargeBattery|}: Void

+ lowBaltery Detected(); Void
+ lowBatiery Cleared(}: Void

+ stopCharging(): Yold

+ dustDetected(): Void

+ obetacleDetected|{direction : Boolean|2]): Void

- status : Boolean

* intlalize(): Yedd

+ WurONBatteny{): Void
+ dachnalV{): Vioid

+ inclinel\V{}: Vold

+ slartCharging(): Woid
+ stopChargingi): Vaid

Dust Sensor Driver

- gtatls | Boolean
= dust: Boolean

+ initialize(): Void
+ deactivateDustSansor: Void

Cleaner Driver

- shalus ; Boolean

- made; String

+ initializal) - Void

+ startCheaning{ |- Void

+ stopCleaningl): Void

+ decideSetting(boost : Boolean): Viid

OperatingMode
<<absiract>>

Dust Processor

* checklsMoving (direction : Direction, mator | MotorDriver&) @ Vald

Obstacle Processor

+ decidels Dusted{cleaner; CleanerDrivesi
cierenthiads : OparatingModed | | OperatingModed

+ slariBulionPressed{motor ;| MolorDriver®, cleanes:
ClaanerDnvers ) | OparatingModes
= lowBatieryDetected(motor : MotorDriverd, cleaner:

- direction : Boolean(Z] [# 3]
2 %=7h

CleanerDriverd) ; OperalingModed

+ lowHatieryCleared{} : OperatingModes

+ canCharge() - Boslean

# dustDetected(cleanar: CleansrDiverd) @

+ timerExpiredicleaner: CleanarDriver&) : Operatinghlodas

OperalingModes

StandbyMode

+ chacklsMoving(direction : Direction, mabor :
MotorDriverd) - Void

+ stanButtonPressad(mator | MetorDrivers, cleaner
CleanarDrivark) : Operatingblodad

+ |owBatteryDetected{mator : MoterDeiverh, deaner:
CleanerDrivers) | Operalinghodes

+ lowBatteryCleared() - Operatinghodad

+ dustDetected|cleaner: CleanarDrivers)
OperalingModes

+ canCharge() : Boolean

+ tmerExpiradicleansr: CleanerDrivers)

: OperatingModed

HAtet (1)Obstacle 22 ZI0HE Boolean HHE S 3522 EXELICHController,Obstacle Sensor Driver, Obstacle Processor % attribute £=8)[HZ]

NormalMode

+ chacklsMoving{diraction : Direction, motor
MotorDrivers) : Viaid

+ starBullenPressadimater | MotorDriverd,
cleanar: CleanerDriverd) : OperatingModes
+ lowBatteryDetected{molor : MolorDrivers,
cleanar: CleanerDriverd) : OperatingModed
+ lowBatteryClearad() : Operatinghdodad

+ dustDetected|cleaner; CleanerDriver&)
OperatingModes

+ canCharge() : Boalean

+ tirmerE spired (cleaner. CleanerDriverd)

: Operatinghoded

BoostMode

LowBatteryMode

+ gheckisMoving(direction : Direction, motor ;

MotorDniverk ) : \ioid

+ startButionPressedmotor @ MatorDriver,
cleaner: CleanarDrivard) - OperatinghMode &
» lowBatieryDetected(motor : MotorDrivers,
cleaner; CleanerDriver®) - DperatingModas
+ lowBatteryCleared() | OparatingModes.

+ dustDetected(cleansr: CleanerDriverd) |
OperatingModed

+ canCharga() : Bookean

= timerExplredicieanar. Cleanerlnvers)

: DperatingModes,

+ checklshboving{direction ; Direction, motor =
MotorDriverd) : Void

+ stanButhan Pressed{motor : MotorDriverd, cleaner:
CleanarDrivark) - Operatinghlodad

+ IowBatteryDetectedimotor : MotorDriver&, cleaner:
CleanerDrivers) - DpesatingMeded

+ lowBatteryClearad() : Operatinghbodal

+ dustDetected{deaner: CleanarDriver) :
OperalingModed

+ canCharge]) : Boolean

+ timerExpiredicleaner: CleanerDrivers)

: Operatingbloded




Partl  Program(Code)

: Program(Code) tHZAA}h

OOAD TEAM 01

HEA S

-HESD HolEE2M|M, 2E
TC, AlZ20]5 H
- branch: rightsensormissT1

- obstacleDetected 2123: 374 -> 274
- right sensor & 1= x| A
- RIGHT= & X|2f0| O}l
oll| 2 Higfo = X

- include/rvc/Controller.hpp
- src/rve/Controller.cpp
- src/rvc/ObstacleProcessor.cpp
- src/rve/Modes.cpp
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Partl  Program(Code)

- Controller API HZA

[ Before ]

void obstacleDetected(const bool direction[3]); void obstacleDetected(const bool direction[2]);
std::array<bool, 3> dir = { std::array<bool, 2> dir = {
direction[()], direction[l], direction[ 2] direction[O], direction[1 ]

% %

| Summary ] obstacleDetected()= RVC system boundary2 £0{ 2= true System OperationO|LC}. T 2124 MH 7} front/left2 ZO{EILCE.
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Partl  Program(Code)

- ObstacleProcessor TH-H HEAL B{ A

[ Before ]
- front clear > FRONT - front+left blocked = RIGHT 2&
- left clear > LEFT - checkR=trueZ L2 sensor eventE Xl=Ql
- right clear > RIGHT - front clear > FRONT
- all blocked - BACK - front blocked - BACK

[ Key logic ]

if (checkR) {
direction = !dir[0] ? Direction::FRONT : Direction::BACK:
checkR = false; }
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Partl  Program(Code)

: moveBackward 224 tHA IO E

Mode mapping

- Direction::RIGHT - turnRight()
- Direction::BACK - turnLeft() £

void MotorDriver::moveBackward()

moveBackward() {h° f o
- moveBackward= System OperationO| ; s-torward  fakse:

OtL|2} output command

[ Key point ]




OOAD TEAM 01

Partl  Program(Code)

UT /ST (+8=)

[+3AE] [EE 48 0flA|]
e ST) ObstacleDetected 1~10 (TC 24~33) S
& ObstacleDetectedBoost 1~10(TC 34~43) ¢ ohstacle 0 0
Oll 4 Right Sensor 2 &t 5|1 e

ASSERT_EQ(motorDirection(controller), Direction::RIGHT);

e UT) ControllerObstacleDetectedTesto|A Right

Sensor &t Zf &7

sendObstacleDetected(controller, false, false);

e Simulator0f|A Right Sensor 2 2+ K| 7 bool dir[3] = {/f 1= 0, 1 1= o) F1=0};
bool dir[2] = {f 1= 0, 1 1= 0};

--

Right sensorE S8t Z0HE0| = Left Front OS2t Zxl{st= A2tO 2 Test, Simulator HA
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: Documents (SRS / SDD)

OOAD TEAM 01

SHAL: "3MM SA| THEH > "2MIA (front/left) 212 + S & X}
QEZS B|HE|M it MME ChA| EL}.

AFH|: bool right state + 42 A|JLIXK0H|M right XA

HA: System Operation obstacleDetected(all) >
obstacleDetected(front/left) + front recheck

27t P120{l UC13 Turn Right use case
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: Code

OOAD TEAM 01

[ Before ]

- front clear - FRONT

- left clear - LEFT

- right clear » RIGHT « MMzt ZIH 20l
- all blocked - BACK

- B B4t Bt ol 48 2

— o

[ Key logic ]

decideDirectionAfterRightTurn():

return !front ? Direction::Forward : Direction::Backward:

- front+left blocked > RIGHT
("F2|H 2 JSH" M)

- right MM &7 H[A

- Backward TotE T EA sh42 0|5
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:UT /ST

OOAD TEAM 01

[ Before ]

UT : 1047{

- obstacle = : front / left / right (37H)

- direction[3]9Q] right 2} £ 2|m|8iaF AS
ST : 4271

- all obstacle &2t M backward 0|= 29!

[Keylogic] SendObstacleWithRecheck(

front, left frontAfterRightTurn,
leftAfterBackward,frontAfterBackwardRightCheck

UT : 10671
ST : 4274

- right : 28| Z front HEFOZE A

A

o

1) front clear : move forward
2) front blocked : move backward
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Part2 vibe

: Simulator

[ Before ]
- mapOi| A 322F obstacle 21 A| At - map sensor input : front / left 274
- QEX 71 BN S right sensord& ME - SensorSnapshotd right-turn / backward
- SensorSnapshot: obstacleBlocked[3] AF2  recheck &ENZF=7}
- Controller2| motor &&F2 map O| s - RvcAdapter : heading <> &X| 0|SHeF A&
O=EAE - &%l recovery £ left M &0l SE QK|

[ Key logic ]

frontAfterRightTurnBlocked = blockedInDirection(rightOf(heading))

movementDirection_ = rightOf(headingBeforeSensors)
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. = N .
| W E2M =o o743 w1z (Right sensor A7) 2 £ w40 =2 58

HZ He| (o HE I J|F, git diff --numstat 7|

Team A (HE) Team B (vibe)

Production code +32 /=16 +254 | -36

Unit test +85/-56 +115 / -49
System test +170/ -138 +10/ -2

Simulator +136/ -78 +217 | -40
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| XiO}

FAIO
Lol

70

Al

.I

<

M
2
2
(8]
S
©
Q
—

B = front/left 2MA »> = C} &t

E
=

E

@)
o

2

U
K

|.

QF E| A B0

—

=

o]
100

I.

QIA}

|07} LHE MEH(ex. checkR)O|

2

HE
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Team B (vibe)

if (checkR) #include "../include/rvc/0ObstacleProcessor.hpp"

{

if (!dir[e])

: . . . #include "../include/rvc/0ObstacleSensorDriver.hpp"
direction = Direction::

namespace rvc

direction = Direction::
}
checkR = false;
se if (fw) Direction ObstacleProcessor::decideDirection(const ObstacleSensorDriver& obstacleSensorDriver) const
{
if (!dir[e])
direction = Direction::
if ('dir[1])
direction = Direction::

if ('obstacleSensorDriver.front)
{

return Direction: :Forward;

direction = Direction::

('obstacleSensorDriver. left)
checkR = true;

return Direction::Left;

if (!dir[1])

return Direction::Right;
direction = Direction::

direction = Direction::
checkR = true;
H
}
currentMode. checkIsMoving(direction, motor);
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Insight
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Z201M A HItHE
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H 0|2 AKX (3HM AlLtE| 27} 2071 I}
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> 5

o ME:System Test 207HE =5 & £%

e Vibe: 1k}

[HIE2 AEHX|X] 8511 0| F ]

olo
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X °—|*|:l ?_IAI'O IE Al AgentZ 716}E| FXIEL 7ttt ZEE L= Uit

o Vibes= A= =2 /&Y (ZH ) tit BAH Sea= e 45-2lA 7t #1=

o Vibe &I HIZ ArEI0| HOr =3, Al At==2 "2td"0| OfL|2f "HE CH"

o Al="0| HE= %| :
o AN IHXIZE BH £ (+254) 2 0|0{Z&! 2~ Q!

[ Insight ]
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Part4

HAARS Mg 2 2

o =1 — | —

[ UP/OOAD |
o J|E X QHOj|lM 22 IHX|Z A HES Tl & &= AUS
o HE F0| System Test 2070 ME ¢ Lr==01| HA UK, AFE0| 2E Mot 5 A4S
o AYQ= 3L oM =S > WEH +F Jts

> FXAIEx0AM SRt A0 'H2 IiX|Z 2= £F'0] Of, HE QAR

olm Ho|2
2y B2 S =72

M T

(¢

[ Vibe Coding ]

o AIZ HE Q3ARIg AL, UT, ST, simulator/7tX| B2 =& & 7tsets eholst
e right sensor the4tK| 7t OtLl, MK 2| BAetEl s&E ZELE o= A2 SRE= L4
o X 719 Of= Ol &%| REt HOE +S HAER =0l 5 HAES SRY= HEH

> Al HE HE S8 s0FX|T 2rd o= HAESL MRS 5oz AFEILt= A

HAE 8 EX7HX|e







