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usecase diagram

<<Actor>>

User <<Actor>>

Motor

<<Actor>>
Obstacle Sensor i

Power <<Actor>>

)
1\ Cleaner
<< >> ‘k
il Stop Cleaning
Dust Sensor




Use case

2 Use Case : 2. Avoid Obstacle
Actors : Obstacle Sensor, Motor, Cleaner
Description :

- 8 4 = Obstacle SensorJt M2 Z 02 = 2 XIotH Ol RAAHI Ol ADJFAIZHE.

- System= Motor, Cleaner2 S &2 S X AIZ

-MotorJt 2022 Hlot 2 UM 8& 0l =2 MIHotH Cleaner® =22 i JH ot
SAAHOIAIIES2E.



Use case

220 HASE

4 oS

Obstacle SensorJ}
MotorJt M Jt=
CleanerJt Ml Jts

84510 MotorJt 8 &I=0
AMOZ S A D UNHO

H&HEH O OF BFC-.
b&HEH OF OF 8HCH.

|
;

S 0x 4>

|‘0|I

: (S) System (A) Actor

(A1): Obstacle Sensor (A2):Motor (A3): Cleaner

[28
o

1. (A1) Obstacle SensorJ} &gt H == 2 Xl

2. (A1) Obstacle Sensor= & 0= 2 Xl ASE i
System 0fl 8 & stLh

3. (S) System Motor2t Cleanertl H A XIZES M E

4. (A2) (A3) Motor 2t CleanerJt & XI &L

5. (S) System2 3| 11| Dt =&t 2t &f rEr

6. (S) System ZZ0IHIH US HOI

—
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=
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Jor e
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7.(S) SystemE Motor0fl Zta| & HH = N &L
8.(A2) Motor= %t3| 8510 &0 2 = 3l 1Ll 8tCk
0. AAE2H M LF HEE 20I5H}

10. (S) SystemE Motor0f| Al & &l 0 = 1t

S2IHM A A& S & ST

11.(A2) (A3) CleanerE 7| 11 Motor= & & &HC
12. RAHOIAIIS S ECL
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Use case

2

- Al.QEEEQEQIuI set 3%
£ =0l 201 = 0] A THL

SystemS dE AL jqOHE 04 =

System= &0 =0| &

- A2 XEZE DS AEW20|IU=ER
System =0 Zo=20| ACHL
System (A2)Motor0il Al Hl &
System2 M2 HI A2 EHOH=E O
System= M8 20 =2 0| AULCHL

System (A2)Motor01| Al H| 2

CH | 2 Ef &3



Use case
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Functional Requirements

Start Process

Use-Case Number & Name

. Start Cleaning

Category
Evident

Go Straight Forward

Start Cleaning

Hidden

Detect Obstacle

Avoid Obstacle

Hidden

Turn Left

Avoid Obstacle

Hidden

Check Right Obstacle

Avoid Obstacle

Hidden

Turn Right

Avoid Obstacle

Hidden

Move Backward

Avoid Obstacle

Hidden

Check Side Obstacles

Avoid Obstacle

Hidden

Power Up Cleaning

Adjust Cleaning Power

Hidden

Stop Process

P | . |

Stop Cleaning

Evident
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omain(x=&dAls gl s

= ObstacleSensorinterface

sensorData:sensorData
isTurnOn:Boolean
= cleanerMode

n Obstacle Sensor

- i i

value : Int




System Sequence Diagram - avoid obstacle

/

Actor
Cleaner

stopMotor()

CleanerOff()

[ leftisn't blocked ]

_ _ getObstacleStatus() -

rotate CCW

rotate_CW <

getObstacleStatus()

J [ front isn't blocked -

rotate_CCW A

moveBackward()

resumeForward()




Sequence - redesigned FR - UC2. avoid obstacle - turn Left

Front Sensor. ‘Left Sensor Sensorinterface PathPIannerHControlIer | Motor ‘Cleaner

InterruptHandie() i i i i
| avoidanceAction() | | v i
stopMotor()
sendDriveCommand(STOP)
cleanerMode(OFF) i

| sendCleanerCommand(OFF) |

, removeTimer() _,
—>

avoidObstacle()
S >
| _ decisionPath()
P A —
isLeftBlocked() |

getSensorData()
e

send! riveCommaHd(TURNLEFT) i

setTimer() | i
—_— >
< etum i

sendDriveCommand(STOP)

sendDriveCommand(MOVEFORWARD)

‘ Moi:or Cleéner

Front Sensor Leftsgnsor ‘Sensorlnterface PathPIanner‘ ‘Controller CleanerManager | | DriveTimer




Sequence - redesigned FR - UC2. avoid obstacle - tum Right

DriveManager CIeanerManager‘ \ DriveTimer Motor Cleaner

Sensorinterface PathPIanner‘ iCo oller

Front Sensor Left Sensor
InterruptHandle()
|_avoidanceAction()

' stopMotor()
iy

sendDriveCommand(STOP)

cleanerMode(OFF)
————
' | sendCleanerCommand (OFF)

| removeTimer()
—

avoidObstacle()
R
decisionPath()
P L

isLeftBlocked()

getSensorData()
-~

eturn

Clockwise
sendDriveCommaHd(CLO CKWISE)

setTimer() i
—_—— 3

return
<

sendDriveCommand(STOP)

decisionPath()

isBlocked()

getSensol

return

| Forward {
sendDriveCommand(MOVEFORWARD)
Motor Cleaner

DriveManager CIeanerManager‘ ‘ DriveTimer

Front Sgnsor Left Sensor Sensorinterface PathFIanner‘ ‘ Controller
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Sequence - redesigned FR - UC2. avoid obstacle - move Backward

[N (S —————) (— [IRSUSUREV | (PSR N - (FESEE—
Front Sensor Left Sensor Sensorinterface PathP!anner VControIIer | DriveManager | | CleanerManager Drlve‘l’nmer‘ Motor

InterruptHandie()
_—_— >

avoidanceAction()

stopMotor()
e

sendDriveCommand(STOP)
B

cleanerMode(OFF)
sendCleanerCommand(OFF)

removeTimer()
——

avoidObstacle()
—_——>

decisionPath()

getSensorDatal() |
-

return

[ break J [left isn't blocked]
[ref J

Sequence - UC2. avoid obstacle - turn Left &%

| Clockwise
sendDriveCommand(CLOCKWISE)
setTimer()
_—

ret
Let®

sendDriveCommand(STOP)
B

decisionPath()
—

isFrontBlocked()

getSensorDdta() i
9EENsAel

CounterClockwise
i >

sendDriveCommand(C_CLOCKWISE)

setTimer()
—

et
sendDriveCommand(STOP)

sendDriveCommand(MOVEBACKWARD)

sendDriveCommand(STOP)
- >

sendDriveCommand(MOVEFORWARD)
B

ant‘Srensor Leftsensor | sensorinterface PathPlanner | | Controller | DriveManager | | CleanerManager | | DriveTimer

Motor

Cleaner

Cleaner




Class Diagram

J| & Class diagram0il Al
A AL
- QEXZ UM 2E Z A ALK
- HFZEZ X0 CHol
Pathplanner 24 Xil 01l A
dicisionafterclockwise()
operation M & M A

Sensorinterface

function<vod()>
oler

20
Int = 60

0d()
s céSiocked() : bool

I <estructs»
[ obstacleStatus
!

framiiocked - boolean

PatnPlanner

Sersorntertace” o5l

PathPlarner(ObstacloSenscrintertace” os)

Location decisianPath
20 decislanAtierClockwise()

LGB LANUErSEsS

D

FRONT
LEFT
RIGHT
REAR

MOVEFCRWARD
TURNLEFT
TURNRIGHT

Buttonlntartace

controller : Controllar®

Buttonintertace(ctr : Cantrotor')
~Buttonintortace()
pushButionOn() - vai
pushButionOH) : veld

’ Contraler
drveManager : DriveManager”

cleanerManager - Cleaneranager”

cbstades O eSensarintortac
onOM : atomictocts

InAvoiding : atomicts

IsAlamSigExist - atomice
framCbatadeTriggerad

dustThroad : thread

Cortroler{DriveManager®, CloanarManager’, ObstacleSerscrinterface”) ||
InterruptHandiee()

avokdanceAcice()
boosterOverHandlor)

1
DrweManager
pathPlannar - PathPlanner*

cumrentDriveState : Drhing
turnTimer : Tim

CriveManager(PathPlanner’ pp)
~DrtsMaager(}
avoiObstacie() : Location
rotateForward) : void

rotataLat) - vokd

rotatoRight() - void
rotateBackward() :

stopMotorf

Drving

|
L

| becstTimer : Timar

CloanarManager |
[ GumantModa : ClesnerModa ‘
4

CloanerManager()

cleansrMode(mode - Cleanerode) : vold
| iscloanarOni) - b

I88costerOn()

getCurrentMcda() : Cleanerdode

duratcn - unsigned lcog

Timerims : ursigned ong = 0)
~Timer{)

setTimer) : vold

satAGrm Timer()
romaveTimer() - vaid




UT ==& A& (Sensorlinterface

= M A2t HIAE R

/1 HEMM Q7IZt = threshold =20 /1 Y MM AAZt = thresholdside = 60
/7 1-1-1 HEHM ZOHS ofF REgt #ol (FAR HAE) /7 1-1-2 FEMA HojS ol et Sl (HAZ HAE)
TEST_F(ObstacleSensorInterfaceTest, Check_Front_Blocked) { TEST_F(ObstacleSensorInterfaceTest, Check Left_Blocked) {
ASSERT_EQ(osi.frontThreshold(), 20); ASSERT_EQ(osi.sideThreshold(), 60);
#include <gtest/gtest.h> struct Case { int front; bool expected; }; struct Case { int left; bool expected;};
#include <gmock/gmock.h> const Case cases[] = { const Case cases[] = {
{ 2, true}, { 18, true},
b \ I rue}
#include "rvc_controller > ig’ ::::{’ ; ::’ :'uei'
e o {19, s { 59, true},
#include "UTest_Mock.h { 20, true}, { 6a. e}
{ 21, false}, { 61, false},
using namespace testing; { 52, false}, { 73, false},
{ 76, false}, { 115, false},
class FakeOSI : public ObstacleSensorInterface { i i+
public:
SensorData fake{@, @, @, 0}; for (const auto& c : cases) { for (const auto& c : cases) {
osi.setSensorData(c.front, 160, 100, 0); osi.setSensorData(100, c.left, 100, @);
: : 5 : . : EXPECT_EQ(osi.isFrontBlocked(), c.expected) EXPECT_EQ(osi.isLeftBlocked(), c.expected)
void setSensorData(int front, int left, int right, int dust) { CC Erant << o tronts < "left=" << c.left;
fake = SensorData{front, left, right, dust}; } }
3 } }

// HAEZ}L YAZE 22 XY £ ATF H2A S (protected HH LX)
int frontThreshold() const { return threshold; }

int sideThreshold() const { return thresholdside; }
//readSensorData() 2£2 =& (coverage FEE)

SensorData callBaseReadSensorData() {

// 2-1 ©X| ofF gHEgt ol
TEST_F(ObstacleSensorInterfaceTest, IsDustExistence_BoundaryValues) {
struct Case { int dust; bool expected;};

return ObstacleSensorInterface::readSensorData(); const Case cases[] = {
} { o, false},
{ 1, true},
protected: { 27, true},
SensorData readSensorData() override { return fake; } { 101, true},
B b

class ObstacleSensorInterfaceTest : public ::testing::Test {
for (const -
protected: or (const auto& c : cases) {

FakeOST osi; 051.setSensor:D?ta(106,-199, 100, c.dust);
Y EXPECT_EQ(osi.isDustExistence(), c.expected)
H
<< "dust=" << c.dust;
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QT AE HY

RVC Input/Output Event Definitions

Input/ Output Event Description Format / Type

Front Sensor Input Detects obstacles in front of the RVC True / False, Interrupt
Left Sensor Input Detects obstacles in the left side of the RVC periodically True / False, Periodic
Dust Sensor Input Detects dust on the floor periodically True / False, Periodic

o e Direction commands to the motor ;
Direction Forward / Backward / Left / Right

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

Clean Turn off / Turn on / Power-Up On / Off / Up

[CHG-001] 1X} @ FAlSH . Right Sensor Y S HASICE FOHE A Xl= Front Sensor + Left Sensor = 71 8F AFZSILE Preliminary
Requirements(AtS B4, X7, YOS Al 3|m|/=Z, HX| Al power-up)= 1HHE T am, o= QOH%S HAISHR] 22 A HIAQ Mgk Al
Mo 2 o|n] Yats 20 Motorl] Right (22]78) 5 AtHl = |XAIECHMA 210] +=5t= fallback 317H).



Xl E2|HZ AQtSLICE

» cleaner Off, & dAM =Ql

— =& clear — FH3H —

l

L X% blocked —> * HIZ FZ %

L 37 28 » XF q=

T - L

}_

=g=

7 clear » F2|H > WY

%3
& OT3| blocked » $2|T(fallback, UM IS




MM7Eelo “H.z2 2 s 9
2 A front + left blocked ~ %%l 4

2 OIS HZ0]| 28 glod,

[y

b= X| XS A, 2X101O 2 B ASLICY.

EI| blocked » £2T » TY Ml
- M9 clear » £7 810 ¥ (£70] ¥ YW AL

- O T HA ML OT

- M4 still blocked » dead-end » (Option C) ZF3H WA » £Z
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UC-003 Avoid Obstacle

Field Detail
Trigger FrontObstacleDetected() while powered on.

Main Flow Controller cancels power-up timer, turns cleaner off, enters
“AvoidingObstacle’, checks the **left sensor only**, and if
clear turns left, then resumes forward cleaning. ~~checks
left/right sensors, turns toward clear side~~

Alternative A Left blocked: turn right (no right sensor; the opposite side
is the likely opening), then re-check the front sensor.
~~Left blocked and right clear: turn right.~~

Alternative B After turning right, front clear (right was open): resume
forward cleaning without backing up. Front still blocked
(front + left + right all blocked, a dead-end): move
“Backward’, then restart avoidance from the left-sensor
check. ~~Left and right blocked: move backward
repeatedly until one side is clear, then turn toward clear
side.~~

Exception Dust detected during avoidance is ignored. Cleaner
remains off.

Exception User button during avoidance immediately stops motor,
turns cleaner off, cancels timer, and powers off.




2A 2 A =&

Front Obstacle
Detected

-> | eft Blocked
-> Turn Right

-> Front Blocked
-> Backward

=

0l

A0 =5

ot

UC-003 Avoid Obstacle

Field
Trigger

Main Flow

Alternative A

Alternative B

Exception

Exception

Detail
FrontObstacleDetected() while powered on.

Controller cancels power-up timer, turns cleaner off, enters
“AvoidingObstacle’, checks the **left sensor only**, and if
clear turns left, then resumes forward cleaning. ~~checks
left/right sensors, turns toward clear side~~

Left blocked: turn right (no right sensor; the opposite side
is the likely opening), then re-check the front sensor.
~~Left blocked and right clear: turn right.~~

After turning right, front clear (right was open): resume
forward cleaning without backing up. Front still blocked
(front + left + right all blocked, a dead-end): move
‘Backward’, then restart avoidance from the left-sensor
check. ~~Left and right blocked: move backward
repeatedly until one side is clear, then turn toward clear
side.~~

Dust detected during avoidance is ignored. Cleaner
remains off.

User button during avoidance immediately stops motor,
turns cleaner off, cancels timer, and powers off.
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Use Case Diagram

Front Sensor

\ /ﬁ
extend

‘ “ « /g »

3 ; «extend»

Left Sensor

Dust Sensor

[CHG-001] Right Sensor .
3|I|= Front + Left AIA2H AR 8tCEH
Z= of| Al 23| (fallback) = M Hatel,

dead-endi= Z¥|T(5#)+FZ(Option C).

rvc_controller
VVSVtop Cleaniﬁg

Start Cleaniﬁg
—
«inclucIFE»
e V —~——
. Check Front Obstacle

Turn Right.

Move Backward Until Clear

Turn Left
——
«exter#d»
1
§‘.Avoid Obstacle O
—
«exterfd»
|

Power Up Cleaning For 3 Seconds |
<<inclu¢e>>
i

Restore Normal Cleaning Power )




Use Case(==& AtE)

UC-003 Avoid Obstacle

Field

Description

Primary Actor
Supporting Actors
Trigger
Preconditions

Postconditions

Main Success
Scenario

Extensions

Front Sensor

Left Sensor, fightSensor: Motor, Cleaner

TR0l HXY AL B4 T I MY Foj20| ZXIECE
rvc_controller F 0| X QUCk

FOiE 3l = MZ B2 YEj=2 FSiCh

1. Front Sensor7t Z% FOj &2 ZX|SHCL

2. rvc_controller 7 CleanerOll off Y32 2WiCh
3. rvc_controller 7} Left SensorS OISt

4. 75 Foj 0| eict

5. rvc_controller 7t MotorOll TurnLeft Y2 2L
6. 3|07t Z=EICh

7. rvc_controller 7t MotorOll Forward ¥ 32 2WCH
8. rvc_controller 7} Cleaner0fl on ¥¥2 2CH

rvc_controller TurnRight

Forward

On
TurnLeft
Backward



FR, NFR(%=& AtgH

| FR-008 | BOiE 3lh =2 A= - .24 (CHG-001: 25 dA{7t gle o= Z0 A = =5 SHLheo|

CL) | | FR-009 | &= Z0i 20| 2123 rvc controller = motor0l Z3|X HEH2 Lf2{0f SICE. || FR-010 | 2= = |2 ™ pvc_controller
S == S 0SHerSHER (CHG-001) | | FR-011 | £3l7 2| F rvc_controller
: Mt M2 2 N SICISICH, S5 TOHS 0} 0LO O motorof- 2811 Qs S LHaLoL SIEL (CHG-001) | |

FR-012| ==& Hg Z : : ' / rvc_controller = &7 ; 84 . otCE 25232 =
SO E o S S RS S o Ho S S HA N - B 5 = HISTor =5 (CHG-001) | | FR-013 | 3|5 5 : d =
rvc_controller 2 oES =7
SElo 2 SISO SLEL (CHG-001, Option C) | | FR-014 | RO 2 30| Z2 M A7 Z2 5| pvc_controller = CHA| motor2 M ZIA|Z| 2 cleaner
£ 7{OF SICL | | FR-015 | D% & HY X7t ZXIZIS rvc_controller & motorl| H7Z S22 HFAHLE X|HA|Z|X| 222 & cleaner®] =130
= S0t Z7HA|F{OF SICE || FR-016 | S8 7t F 3=71 X|LtS rvc_controller £ cleaner®| =232 4515l OF 51, O] Bl Z -2 motor| &
SE0| F&2 FX| LOLOf SICL || FR-017 | S€E 571 5 Y FO 20| ZXIZI® rvc_controller = S7HE AlZHS MFSHX| ¢ FA|
cleaner2 N1 ZOJE 3|1 T2 A S A|ZHS0f SICE | | FR-021 | S22 571 5 CHA| YX|7} ZXI5lS rvc_controller = O|X EO|HE H 7|3}
2 1 AIFSEH ChA| 3 EHO|O{ S A|EFo{OF $HCE. O] THAIZ}-2 motor S210]l F&HE FX| &=L} || FR-018 | rvc_controller & motor S
Forward, Backward, TurnLeft, TurnRight, Stop & StLI2 Z3{6}|OF StCt. | | FR-019 | rvc_controller = cleaner ¥ 32 0off, On,
PowerUp & SHLE2 Z3{3Of SHCL | | FR-020 | rvc_controller = MY MA, ZF MIA, <=4 BX| A, ALSX B E Q132 X 2|5} OF SiCE
. N

A W

ol A2 IS 24 A2 7|22 2 515, &% YA gF0| 7H55H=S controller L5 2 AHZE F 1} actuator 50| 22| | 0f O 5t

NFR- ot

007



SSD - Obstacle Avoidance

External Actors System Boundary

— ) ( ( ) { ) ( )| —
S S D A x -l A 6 I. Front Sensor Left Sensor Motor Completion Motor Cleaner Timer ‘ﬂsﬂ‘

0 FrcntObstacIebetected() | | |
y ) ‘ | _ CancelPowerUpTimer() i

TumOff() |
RequestSideCheck()

[left side is clear] |
| SideSensorUpdated(false) I

i TurnLeft() !
e |
MotionCompleted(TurnLeft) |

— T >

| _ Forward() ) 1
e ey

|_ TurnOn()

| SideSensorUpdated(true)
TurnRight() i

MotionCompleted(TurnRight) o
RequestFrontCheck() )

[front clear after right turn (right side was open)]

| FrontPathClear()

B

Forward()
crafadelably, o I
| TurnOnk) |

dead-end)]

, FrontObstacleDetected() ‘ I I
TurnLeft()

MotionCompleted(TurnLeft) I

B

| _ Backward() ) {

€ —
MotionCompleted(Backward) !

RequestSideCheck()

[ :system |




System Operation(=& Al &)

System Operations

AlAE @1H2||0| M2 2|& actor, sensor, timer, actuator completion event?} rvc_controller 2 EU= HA|X|CE

Operation Source Description Related FR / UC
N FR-001, FR-002, FR-003,
PressPowerButton() User T offo| 2 AlZ}, T & onO| T FA| Z23HCE
UC-001, UC-002
Front Zg Fol2 ZX| interrupt. SA| cleanin er-up= 35t FR-006, FR-007, FR-017,
FrontObstacleDetected() 5 8 f_ s l wpe= MI/pPORSrUp i =
Sensor St 3| 2 FO|ShCt. UC-003
Front FR-004, FR-005, FR-014,
FrontPathClear() HE on E= 3|I B = HYO| H|O] ASS 2UCh
Sensor UC-001
= Left FR-008, FR-009, FR-010,
SideSensorUpdated(leftBlocked) "
Sensor rightBlocked FR-011, FR-012, FR-013
- - 3|¥ = S X step =S Y2UCL SO0 HE FHE
MotionCompleted(motion) Motor R elstct. FR-013, FR-014
Dust e FR-015, FR-017, FR-021,
DustDetected() T L F UX| ZX| S MESHCL
Sensor UC-004

PowerUpTimerExpired() Timer 32 power-up A|ZH0| X| S-S T ESHCE FR-016, UC-004



Domain Model(=

Domain Model - RVC Controller Inception

‘@User

presses button

© RvcController

powerState
cleaningState

handlePowerButton()
handleSensorinput()
commands commands&rtrols creates
© Motor

| PowerUpTimer ‘

SensorArray Cleaner| © |

@ ©ObstacleAvoidancePolicy Eorwardl) © | e ——— i((DC(mtrolCommand @Powerstate
readFront() - - - Backward() TurnOn() RestartPowerUpTimer(duration) direction Off
readLeft() selectDirection(reading) TurnLeft() TurnOff() CancelPowerUpTimer() [ clean On
readDust() TurnRight() Eowertip() PowerU Timeng_x ired()

e Stop() 5 2 B

| @ CleaningState

Idle

Cleaning
AvoidingObstacle
PowerUpCleaning

evaluates

[CHG-001] Right Sensor |: readRight(),

] ®Directionc0mmand‘
N @SensorReadingj A S e
| | |
RightSensor, rightObstacle . ‘ ‘@FrontSensor ‘@LeftSensori 1©Dust5ensor
I

@ =neiiy BTl
frontObstacle Forward
leftObstacle Backward On
dustDetected TurnLeft PowerUp
TurnRight €

OIS ZXlE Front + Left MG AL,




00D Sequence - Obstacle Avoidance

Front Seusde Lef Sensor IMoticEVEnt e RvcController ControllerState | | TimerPort | | CleanerPort | | ObstacleAvoidancePolicy

FrontSensorPort |

SideSensorPort

MotorPort

FrontObstacleDetected()

IsPoweredOff()
e e

| false

CancelPowerUpTimer()

TurnOff()

SetCleaningState(AvoidingObstacle) |
B

| heck(

IsAvoidingObstacle()
>

' true
<ty

alt__) [ieft side is clear] T

TurnLeft

I TurnLeft() i

MotionCompleted(TurnLeft)
—emomemen =l >

ResumeForwardCleaning()

Forward()

[ TurnOn() :

Tt side s bioekedi
TurnRight

: (22) $3 A §18. 53 o8 > 818 3 WYOZ 93 18 0f 24 ALl right_turn attempted_= true )

| TurnRight() !

MotionCompleted(TurnRight)
e e >

RequestFrontCheck()

alt [front clear after right turn] R T

FrontPathClear()

ResumeForwardCleaning()

Forward()

TurnOn()

[front still blocked (dead-end)] i
(#12) right_tum_attempted_== true 0|2 dead-end.
SsjHoz S3l = HhER SuHK BES

' eixf H8IHOR gizf Wy Wyl > 08 8

FrontObstacleDetected()

TurnLeft()

MotionCompleted(TurnLeft)
MotionCompleted Tumteft)
| (#71) B8 Z8|H 242 (right_turn_attempted _ R
-> @Rl FIHeE sl . @aHd s

Backward()

MotionCofnpleted (Backward)
enentempecilacatdl s

heck()

alt Tuser powers off during avoidance]

PressPowerButton()
fresstowerButtonl,,

| CancelPowerUpTimer() I

Stop()

TurnOff()

SetCleaningState(PoweredOff) \
S >

| SetPowerState(0ff)
e ———

) :
Frontsensor LefiSensor (Motpmvent User RvcController ControllerState | | TimerPort | | Cleanerport | | obstacleavoidancepolicy

FrontSensorPort

sideSensorPort

MotorPort




© controlierstate

-power_state_: PowerState
-cleaning_state_: CleaningState
+IsPoweredOn(): bool

+IsPoweredOff(): bool
+IsAvoidingObstacle(): bool
+CurrentCleaningState(): CleaningState
+CurrentPowerState(): PowerState
+SetPowerState(state)
+SetCleaningState(state)

Y
@C\eanmgsrate

PoweredOff
CheckingFront
CleaningForward
PowerUpCleaning
AvoidingObstacle

4 .
© ControllerSnapshot
+power_state: PowerState
+cleaning_state: CleaningState
+last_motion: MotionCommand
+last_cleaner: CleanerCommand

® rowerstate

Off

On

@ motorport

+Forward()
+Backward()
+TurnLeft()
+TurnRight()
+Stop()

@Mouoncammand

Stop
Forward
Backward
TumLeft

TumRight

00D Class Diagram - RVC Controller

(© RvcControlier

ght_turn_attempted_: bool

+RvcController(motor, cleaner, timer, frontSensor, sideSensor)

+PressPowerButton()
+FrontObstacleDetected()
+FrontPathClear()
+SideSensorUpdated(leftBlocked)
+DustDetected()
+PowerUpTimerExpired()
+MotionCompleted(motion)

“] +Snapshot(): ControllerSnapshot
+Update(input): ControlCommand
-SetLastMotion(motion)
-SetlastCleaner(cleaner)
-ResumeForwardCleaning()
-PowerOffSafely()

¥
© ControlCommand

+motion: MotionCommand
+cleaner: CleanerCommand

(© obstacleAvoidancePolicy

+SelectMotion(leftBlocked): MotionCommand

left clear -> TurnLeft
left blocked -> TumRight (fallback, no right sensor) @ CteanerCommang
Dead-end (front still blocked after the right turn, off

tracked by right_turn_attempted_) is handled by on

RvcController: TurnLeft to restore the original PowerUp

heading first, then Backward into the open cell

behind (avoids reversing into the left obstacle).

Only this class receives system operations
The seven public event methods are the
system boundary operations. Snapshot()
and Update() are implementation helpers
used for state reporting and legacy tests.

S——
o — -

\ S
1 \ \
@Cleanerﬁan L

® TimerPort
@ Frontsensorrort @ sidesensorport
+TurnOn()
+Turnoff()

+PowerUp()

+StartPowerUpTimer(seconds)
+RestartPowerUpTimer(seconds)
+CancelPowerUpTimer()

+RequestFrontCheck() +RequestSideCheck()

@ Sensorinput

+front_obstacle: bool
+left_obstacle: bool
+dust_detected: bool




CODE

uT

System Test

Simulator

OOI(+ & Ab&!)

include/rvc/RvcController.h, src/RvcController.cpp,

simulator/RvcSimulatorBridge.cpp

tests/RvcControllerTest.cpp

system_tests/suites/rvc_30_system_tests.json,
system_tests/cases/*.json

simulator/simulator_ui.py

B SideSensorUpdated(leftBlocked),
right_turn_attempted dead-end 2% (Option
C:Z3o|d 538 - 27)

W 24 XY= + dead-end # 0|2 (Option C: =t
3| - Fl —side.request)

B 04~08-16-26-30 + cases 27} 24 A{, dead-end0f
TurnLeft S & A8 F7}

W 55 HE ) 55 O MY, 06-08 A2 B
A7
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& Al vs Al Ol Ol M E

(@)

ystem Operation d| 1l

AMAE HI2GE = A28 User(HE) + ot =210
OIEHEHEZ

=

SO, HXl, EHOIH=E QE OIHEDOtH LHE 2292
2
Al ghal:

AMAE HI2GE = A2 E User(HE) + &l Al, EHOI T,

2H=z &9

QI ¥E User, Front Sensor, Dust Sensor, Left
Sensor, Timer, Motor(SZ& 22 Al)0I A Al A E
CHHOIE (7S &=

8t Al

-

RVC system
<<interface>>
+ turnOn()

+ interruptHandler()
+ turnOff()

oiH 2=
ressPowerButton() (on/off EB)
tacleDetected()
1t MIA
A (&lm F)
Oix| 4l

3% Elo|{

DE/AIZ (SH-FE B

MotionCompleted(motion)

Al 00l &

>

Im
0z
>



=2 BFAl vs Al 0f| O] & E 2 A

OAD &0l A Hlw

Cursor: RvcController 2 A0 HE =2 IS0l E=sEHH US
=&t 8EAl: Controller, DriveManager, Cleanerl\/lanager,

PathPlanner, ObstacleSensorinterface &= J|s8
OIE{HIO|AE E2IoA A= F4A

Al OO M E A




=4 HA Vs Al 0O ME AIE 24

Unit Test -=HY0MEoteg =
MOCK_METHOD(), EXPECT_EQ(), EXPECT _TRUE,
| CMakeLists.txt EXPECT_CALL()

—

UTest_Buttoninterface.cpp Alo| A2 Iog add() =
— o T =
UTest_CleanerManager.cpp -BIEH D 22X E I Dl_

UTest_Controller.c
i - 1. HUSZAAA SIS

—/

S g 2. OILIMCSIEIHOIRGEXI R4S

UTest_Mock.h
TEST(RvcControllerTest, StartsForwardCleaningWhenFrontPathIsClear

UTest_ObstacleSensorinterface.cpp ControllerFixture fixture;

UTest_PathPlanner.cpp fixture.controller.PressPowerButton();
3 fixture.controller.FrontPathClear();

UTest_Timer.cpp

t ControllerSnapshot snapshot = fixture.controller.Snapshot();
EXPECT_EQ(snapshot.cleaning_state, CleaningState::CleaningForward);
EXPECT_EQ(snapshot.last_motion, MotionCommand::Forward);
EXPECT_EQ(snapshot.last_cleaner, CleanerCommand::0On);
EXPECT_EQ(fixture.log.calls,

(std::vector<std::string>{"front.request™, "motor.forward”
"cleaner.on"}));

Al: = CMakelLists.txt

FakePorts.h

RvcControllerTest.cpp
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Location DriveManager::avoidObstacle() {
while (true) {
stopMotor();

Location turn = pathPlanner->decisionPath();

// Sequence - avoid obstacle - turn Left
if (turn == Location::LEFT) {
std::cout << "[System] Left side cleared! Escaping to Left." << std::endl;

rotateLeft();
turnTimer.setTimer();
stopMotor();

rotateForward();
return Location::LEFT;
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3 1 1 ErFO
Ol 2 2loll ObstacleAvoidancePolicyJt dlA HIOIE BIE S Z
A)\zl_j_llugo ulClstk = HEO-” N+ D4 © TIrCrL=I /] /] ZIlTd TLOC- o
(L O OI- Ot l_l- J J Cd- Ty I — void RvcController::SideSensorUpdated(const bool left_blocked) §
—_— —_ - —] if (!state_.IsAvoidingObstacle()) {
ZE HHO otEA ] 2HM It HMEE o
- - ¥
// 1. 35 ZY (2o Zel)
// [CHG-001] Right Sensor A|7{: zt=5 MA SHIZ S|F Wakot ZFsiCt. const MotionCommand motion = avoidance_policy_.SelectMotion(left_blocked);
// EZH0| HIH =35|H, 95 JUoH R3H(RF MMt gl= fallback). /) 2. scelo] BA (EES 53 APL £3)
MotionCommand ObstacleAvoidancePolicy::SelectMotion( if (motion == MotlonCommand Turanght) g
const bool left_blocked) const { motor_.TurnRight(); <- stEslojet e EA0IE(AEH0|A) B!
right_turn attempted = true;
return left_blocked ? MotionCommand::TurnRight : MotionCommand::TurnLeft; 2 else §
} motor_.TurnLeft(); // <- SIEOIQ} HZE EH0|E(QEHHO|A) S5!
right_turn_attempted_ = false;
¥

SetLastMotion(motion);
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