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[3=71]
N v
phase_
AvoidanceState LH = h
- phaseée
-phase O = II_ Slole olal & =
is left blocked ('I' = = 2012 Qlst 2| M5 )
-is_right_blocked
-kKTurnDuration
KScanDuration kTurnDuration
+AvoidanceState(observer, drive controller, cleaner controller) 2' II_.I AI |7_|.
_| +Handle(event) : unique_ptr RvcState

+Enter() : void
+EXxit() : void -
-StartTurn(operation, phase) : void ksca n D u ratl on

g o= AXl tick =
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[2F ]

N v

Is_turning
il 2| SEf LIEHH = S

AvoidanceState

-phase

-is_left blocked

-is_right_blocked_ Ljj & p hase T O 2 AE}7} C}2F
-kTurnDuration L) == © ©
-kScanDuration 6“ II I]:l é!'I'“

+AvoidanceState(observer, drive controller, cleaner controller)
+Handle(event) : unique ptr RvcState

+Enter() : void

+EXxit() : void

-StartTurn(operation, phase) : void
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_| +Handle(event) : unique_ptr RvcState §-I I'I = x4
+Enter() : void — =11
NP oy
+Exit() : void ® §>|-OI.IE QI]II
-StartTurn(operation, phase) : void
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= = QOHE l:!.k—lllI
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5 tests from SensorInterfaceTest
SensorInterfaceTest.ReadSensorSuccess
SensorInterfaceTest.ReadSensorSuccess (0 ms)
SensorlnterfaceTest.ReadSensorFailWhenPartialSize
SensorInterfaceTest.ReadSensorFailWhenPartialSize

2 tests from CleanerControllerTest
CleanerControllerTest.SetHappyPath
CleanerControllerTest.SetHappyPath (@ ms)

SensorInterfaceTest.ReadSensorFailWhenPartialRead CleanerControllerTest . SetSadPath
SensorInterfaceTest.ReadSensorFailWhenPartialRead CleanerControllerTest.SetSadPath (8 ms)
SensorInterfaceTest.ReadSensorFailWhenOverSize 2 tests from CleanerControllerTest (@ ms total)
SensorInterfaceTest.ReadSensorFailWhenOverSize (@ ms)

SensorInterfaceTest.ReadSensorFailWhenFstatFails

SensorInterfaceTest.ReadSensorFailWhenFstatFails (@ ms)

5 tests from SensorInterfaceTest (1 ms total)

5 tests from SensorInterfaceTest 7 tests from DustSensorControllerTest
S Interf Test . ReadS S DustSensorControllerTest.NotifiesHighDustAtIntMax
usiairdlnss mraisis Jiss s blszizk iz neis g ae e DustSensorControllerTest.NotifiesHighDustAtIntMax (1 ms)

SensorInterfaceTest.ReadSensorSuccess (0 ms) DustSensorControllerTest.DoesNotNotifyWhenAt®

SensorInterfaceTest.ReadSensorFailWhenPartialSize DustSensorControllerTest.DoesNotNotifylhenAt® (1 ms)
. . . DustSensorControllerTest.DoesNotNotifyWhenLowerThanThreshold
SensorInterfaceTest.ReadSensorFailWhenPartialSize DustSensorControllerTest.DoesNotNotifyWhenLowerThanThreshold (@ ms)

SensorInterfaceTest.ReadSensorFailWhenPartialRead DustSensorControllerTest.DoesNotNotifyWhenAtThreshold
SensorInterfaceTest . ReadSensorFailWhenPartialRead DustSensorControllerTest.DoesNotNotifyWhenAtThreshold (© ms)

. . DustSensorControllerTest.NotifiesHighDustWhenAboveThreshold
SensorInterfaceTest.ReadSensorFailWhenOverSize DustSensorControllerTest.NotifiesHighDustWhenAboveThreshold (8 ms)

SensorInterfaceTest.ReadSensorFailWhenOverSize (& ms) DustSensorControllerTest.NotifiesFaultOnReadFailure
SensorInterfaceTest . ReadSensorFailWhenFstatFails DustSensorControllerTest.NotifiesFaultOnReadFailure (@ ms)

DustSensorControllerTest.NotifiesFaultOnNegativeValues
SensorInterfaceTest.ReadSensorfFailWhenFstatFails EE IIISJ DustSensorControllerTest.NotifiesFaultOnNegativeValues (8 ms)

5 tests from SensorInterfaceTest (1 ms tﬂta]-:} 7 tests from DustSensorControllerTest (7 ms total)
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8 tests from ActuatorInterfaceTest

ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest
ActuatorInterfaceTest

.PreadFail

.PreadFail (® ms)
.RawStatusNotOne
.RawStatusNotOne (P ms)
.HappyPath

.HappyPath (® ms)
.BadStatusAndReturnBad
.BadStatusAndReturnBad (@ ms)
.HappyMotor

.HappyMotor (@ ms)
.HappyInt

.HappyInt (@ ms)
.HappyCleaner
.HappyCleaner (©® ms)
.1stFails_2ndFine
.1stFails_2ndFine (P ms)

8 tests from ActuatorInterfaceTest (8 ms total)

5 tests from RvcSystemTest
RvcSystemTest.TickCallsSensorsAndState
RvcSystemTest.TickCallsSensorsAndState (0 ms)
RvcSystemTest.MultipleTickCalls
RvcSystemTest.MultipleTickCalls (@ ms)

RvcSystemTest.NoStateTransitionWhenHandleReturnshull
RvcSystemTest.NoStateTransitionWhenHandleReturnsNull (8 ms)

RvcSystemTest.NotifyTriggerStateTransition

RvcSystemTest.NotifyTriggerStateTransition (@ ms)

RvcSystemTest.NotifyThrowsExceptionOnShutdown

RvcSystemTest . NotifyThrowsExceptionOnShutdown (@ ms)

5 tests from RvcSystemTest (1 ms total)

5 tests from DriveControllerTest
DriveControllerTest.HappyPathDriving
DriveControllerTest.HappyPathDriving (@ ms)
DriveControllerTest.HappyPathLeft
DriveControllerTest.HappyPathLeft (® ms)
DriveControllerTest.HappyPathStop
DriveControllerTest.HappyPathStop (® ms)
DriveControllerTest.SadPathRight
DriveControllerTest.SadPathRight (@ ms)
DriveControllerTest.SadPathBoth
DriveControllerTest.SadPathBoth (@ ms)

5 tests from DriveControllerTest (® ms total)

8 tests from AvoidanceStateTest

AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest
AvoidanceStateTest

.ExitAndStopDriving

.ExitAndStopDriving (@ ms)
.LeftClearStartslLeftTurnAndSwitchesToForward
.LeftClearStartsLeftTurnAndSwitchesToForward (@ ms)
.LeftBlockedStartsRightScanTurn
.LeftBlockedStartsRightScanTurn (® ms)
.RightClearAfterRightScanSwitchesToForward
.RightClearAfterRightScanSwitchesToForward (@ ms)
.BothSidesBlockedReturnsThenSwitchesToBackward
.BothSidesBlockedReturnsThenSwitchesToBackward (@ ms)
.LeftCheckWindowlLastsOneTick
.LeftCheckWindowLastsOneTick (@ ms)
.IgnoreUnrelatedEvents

.IgnoreUnrelatedEvents (0 ms)

.SadPathLMotorFail

.SadPathLMotorFail (@ ms)

8 tests from AvoidanceStateTest (@ ms total)
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U tests from ErrorStateTest
ErrorStateTest.HappyPathStopHW
[System] Emergency Stop: ALl actuators powered down.
AEEEEAAERRAERAARAREAARAAERAA A AR A AR AA A A nhid
* FATAL SYSTEM ERROR *
* RECOVERY IS NOT POSSIBLE *
* SYSTEM WILL SHUTDOWN SHORTLY *

HEEEREAERAERAAEAREAARAAERA AR AAR A AR AR

[LOG] Writing fatal error log to persistent storage...

[LOG] Error Code: Bxffffffol

[LOG] State: ErrorState transition complete.
ErrorStateTest.HappyPathStopHW (@ ms)

ErrorStateTest.HappyPathSafelyExit
ErrorStateTest.HappyPathSafelyExit (@ ms)
ErrorStateTest.HappyPath5secShutdown
ErrorStateTest.HappyPath5secShutdown (@ ms)
ErrorStateTest.IgnoreUnrelatedEvents
ErrorStateTest.IgnoreUnrelatedEvents (@ ms)
4 tests from ErrorStateTest (@ ms total)

6 tests from ForwardStateTest
ForwardStateTest.HappyPathHWActivate
ForwardStateTest.HappyPathHWActivate (@ ms)
ForwardStateTest.ExitStopsDriveAndCleaning
ForwardStateTest.ExitStopsDriveAndCleaning (@ ms)
ForwardStateTest.HappyPathSwitch2Avoidance
ForwardStateTest.HappyPathSwitch2Avoidance (@ ms)
ForwardStateTest.HappyPathPowerCleaning
ForwmardStateTest.HappyPathPowerCleaning (@ ms)
ForwardStateTest.HapplyPathBack2Cleaning
ForwardStateTest.HapplyPathBack2Cleaning (© ms)
ForwardStateTest.SadPathLMotorFail
ForwardStateTest.SadPathLMotorFail (@ ms)

6 tests from ForwardStateTest (@ ms total)

5 tests from BackwardStateTest
BackwardStateTest.HappyPathBackward
BackwardStateTest.HappyPathBackward (® ms)
BackwardStateTest.HapplyPathExitAndStop
BackwardStateTest.HapplyPathExitAndStop (@ ms)
BackwardStateTest.HappyPathBackToAvoid
BackwardStateTest.HappyPathBackToAvoid (@ ms)
BackwardStateTest.SadPathLMotorFail
BackwardStateTest.SadPathLMotorFail (@ ms)
BackwardStateTest. IgnoreUnrelatedEvents
BackwardStateTest.IgnoreUnrelatedEvents (@ ms)
5 tests from BackwardStateTest (@ ms total)
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LCOV - code coverage report

Current view: top level Coverage Total Hit
Test: coverage_filtered.info Lines: 97.1% 239 232

Test Date: 2026-06-03 12:49:00 Functions: 97.1% 34 33 OI'A Coverage 500/0
ey | tmcomnge foecinconges LCOV 7} 7}AF AEX} SHLIZ 2712 Ol Al

-z_-mmmm
100.0 % 2 1 o .
srcfactuator/ =] 96.2 % 52 50 100. ﬂ'% 8 8 L I n e Cove ra ge 7 ‘ % O- ‘ _O— O |- E gl Ao
grc/core/ C———————— 1 89.7% 29 26  100.0% 3 3
sro/sensor/ =] 96.2% 26 25 100.0% 2 2
grofstate/ | —— 99,2 % 127 126 100.0 % 19 19

Warm up run (threads: 1)

I ] 1/1. Finished in 15ms
Baseline run (threads: 1)

[ ] 1/1. Finished in l6ms
Running mutants (threads: 28)

[ ] 30/30. Finished in U9ms

Mutation score: 100%
AlL mutations have been killed
Total execution time: 21lUms
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classdiagram-editing

SRS Editing

Instructions domaindiagram-editing

Instructions When editing a

ooad-coding

cripti
requiremm

related to 3. update the com f log ) Sequence Diag _ .
the change in ile part of di n to be blach the discription of things on the arrow Sd Ed I-I: In g

FR and NFR

: -'g,-' names — guments SimUIatG r“':':ld.lng

- pecially names ors, operatio gumenits
requiremen \ ‘

7. P e |EE 2mplate A4 format. If the format is unclear, ask the user for the ! ) — - _ . - SrS_ E.d _It_ln g
— _
plantuml or me hoose what it can see in md file. if ar S

tell him/her the p

usecase Editing ssd-editing

Instructions L.In.l'l_'tE.‘St-Cﬂd.lng

When editing an usec

d prompt, make 2 Usecase- E_dl-tlng

1d Non-Fune quirements tions and 1 abx ' many ma impr s can be made.
fer e . " improvements without the 2 r ns just made
slip ez E A LR A ’refer to explain briefly about major improvement € ._l README.md
refer direct recommendation G of options.
Ask a clarifying question before making assumptions that could cause rework

tions, and requirements along with SRS
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domaian diagram Editing sd Editing

Instructions Instructions

When editing an domain diagram: .
When editing an sd:

1. Look in new ssd file.

- = - - - - - 2l = AL o —- q__ ]
. Find the updated parts of its actors, flow of logic, opeation names and arguments . Look in new usecase file.

Laok in new usecase file. 2. Find the updated parts of usecase and its actors, descriptions, course of events, and
. Find the updated parts of usecase and its actors, descriptions, course of events, and requirements
requirements . update the components, actors, tflow of logic of Sequence Diagram.

. update the components of Domain Diagram. 1. elaborate the system part of diagram with interaction with inner objects, and the
. keep the boxes to be business level of conceptual classes, not objects. also, draw the discription of things on the arrow must be operations with arguments.
communication of those business level of conceptual classes. ) P T TP i )
_ - 1 . keep the names of actors, arguments, operations, object names human readable.
/. the lines should show how many boxes can or are communicating with the connected box - ) ) )
I ] , , . _ . Check completeness and consistency, especially names for actors, object names,
and write brief discription if necessary. for example, multiple airplane *---(flies to)-—1 . i T
operations, arguments and flow of logic within itself.
airport. = :
. keep the names of box, arguments human readable and same as SSD. . Check completeness and consistency, especially names for actors, object names,
). Check completeness and consistency, especially names for business level conceptual class operations, arguments and flow of logic with use case.
name, arguments and flow of logic within itself. 8. Check completeness and consistency, especially names for actors, object names,

0. Check completeness and consistency, especially names for business level conceptual class operations, arguments and flow of logic with ssd.

T oo - ~te amnd flo = [ l=—H—= 3l SC - = . . .
name, arguments and flow of logic with SSD. 9. Check completeness and consistency, especially names for actors, object names,
1. Check completeness and consistency, especially names for business level conceptual class

_ _ operations, arguments and flow of logic with SRS.
name, arguments and flow of logic with usecase. , . = : " : :
- e | — — — 10. when everything is right, fix md file to have description of sd, show the diagram via

. when everything is right, fix md file to have description of domain diagram, show the ] ) ) . I .
e T e W plantuml or mermaid. choose what it can see in md file. if you can't choose, ask user and
diagram via plantuml or mermaid. choose what it can see in md file. if you can't choose, ’

o B ;
ask user and tell him/her the pros and cons of each. tell him/her the s and cons of each.




classdiagram Editing

ooad code Editing

Instructions
Instructions

When editing an class diagram:

When editing an code:

2. Find the updated parts of usecase and its actors, descriptions, course of events, and

. ok i n class diagram file.
requirements . Look in new class diagram file

4. Look in new SD file. interaction between classes/objects, and requirements
. Find the updated parts of SD and its actors, object names, flow of logic, operation names, 3. Look in new SD file.

and argument names A. Find the updated parts of SD and its actors, object names, flow of logic, operation names,
6. update the actors, object names, flow of logic, operation names, and argument names c
6. update the actors, object names, flow of logic, operation names, and argument names of and argument names
Class Diagram. . m—
i , ) . update the components, objects, flow of logic of the code.
. keep the names of actors, arguments, operations, object names human readable. . . . .
P . keep the names of actors, arguments, operations, object names human readable and same
8. make sure class diagram shows interaction between objects using right association, = -
inher , relization, dependency, aggregation, composition. as class diagram, SD.

cially names for actors, object names, . make sure code follows the logic of class diagram and SD.
operations, arguments and flow of logic within itself. 8. Check completeness and consistency, especially object names, operations, arguments and
. Chec 3 . ; cially names for actors, object names, flow of logic within itself.
operations, arguments and flow of logic with use case. 9. Check completeness and consistency, especially object names, operations, arguments and
. Check completeness and consistency, especially names for actors, object names, N C el e
} ST flow of logic with class diagram.
operations, arguments and flow of logic with sd. . : . : :
o~ : . : . Check completeness and consistency, especially object names, operations, arguments and
). Check completeness and consistency, especially names for actors, object names, ’ =
. . = i B p——— WAL A N S
operations, arguments and flow of logic with SRS. flow of logic with sd.
when everything is right, fix md file to have - -z 1 1. Check completeness and consistency, especially names for actors, object names with SRS.
via plantuml or mermaid. choose what it can see in md file. if you can't choose, ask user

and tell him/her the pros and cons of each.
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unit test Editing

Instructions

When

4.

1.
2.
5
b

editing an unit test:

Look in new code file.
Find the updated parts of code and its operations.
update the related unit test so it can test the updated code.

run code coverage

. if the total code coverage is under 75%, look for issues and fix

. when everything is done, fix md file to have description of each unit test and code

coverage.

simulator Editing

Instructions

When editing an simulator:

1. Look in new code file.
2. Find the updated parts of code and its operations.
3. update the related simulator parts so it can test the updated code.
4. check if simulator runs 30 tests.
5. check which test is positive and negative.
5. check it test description is explaining properly
. run the simulator and see if there is fails. if so, check test and code to see what is problem.
3. it the code is problem, fix the code to pass the test. it the test is problem, fix the test.
repeat / and 8 until all test passes
). if the problem doesn't get solved within 3 tries, alert user for further instructions.
0. when everything is done, fix md file to have description of each simulator test about what

is positive or negative test and what it tests.
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AlElLICEH

o UC-05= O§T5| 'E2|E(surrounded)' 8 HH + E15 + 5 KTt 2 U4FSIX|0 25 Helis O/ H &
M(probe)E S0l FEEILICL

e UC-05& O|H| Z2| EE(surrounded escape) Al £F FZH(reverse segment)0| ER3IH, 180% 3| H
F TS YA CZ = 0| CHHIE = 8IS E YAEH2E 7|SEL|Ct

o UC-082 O|H| 22i=|HL(stale) FR=HX| 252 ET X QI 20N E Cl|O|E{E 2t OtL|2t 25 B4 5 LY
ot el E| ALt FEOHX| ¥ BEK| T CHELICE

o UC-09& OIH| ZEEQI MH/ZE WED & XHA| 25X & ZEst= SEl/2W A4
(fusion/snapshot) 2E8 B FLICL

F7HAE

| » UC-03,UC-04, UC-05 % UC-090| = B M | A|X| 7} 7| RASLICE
e UC-04 % UC-080] B4 A|Zt =3} (timeout) / FF A Z(invalid path)7t 7t RI&LICH

o MM PHA m2y|of| CHet Dt 302 2l (wrapper) 0] F7H=[RASLICH

o SSD2HmH H|o|X|t &4 Sl AT E CHO|o] 27 IS 2ITt Helel 23 37t FIH=ASLICH

= SSDO| A ZIE Xl 2= EHolf = MAof| ciEt 7P E M AHSLICE
s 028 ZEH2 25 M fFa4a SLsH F2ote 2+8 HAMSLIC
UC-03 — Avoid obstacle (forward blocked, not surrounded)

(system sequence diagram)
% Rocmba RVC control software

(black box)

Direct fronk [ ket
g | s
| after UC-01 3

. I
o [t proves senser smbiguity
' ' 1 ObstacleStateChanged(front=locked, left=wnknown)

Drive mokors [/
wheels Cleaning hardware

:
>
I 2 MationCommand({action = probeRightSide)
|
)

3 ObstadeStateC hanged|{probePose=right, front=invalid)

| next: UC-08 or UC-DB (TBD) &
D laansear
‘ alt_J mwiiple sdjustments

ganry then re-blocks
i 4 ObstacieStateChanged]front=blocked, left =clear)

5 CleaningCammand(sspend) : _a

& MotionCommand(actions probeRightSide) !

Erer Fight sfter probe
H 7 ObstaclkeStateChanged(probePoses right, fronts=clear)

8 Motion Command( sctions restoraHesdng )
§ MotionCommand (turnitight)

Frothed right not visbis
' 10 ObstacleState Changed(probe Pose =right, front =Hodked)

-

11 MationCommand (action=restoreHeading)

12 MationCammand|turniLelt) __:

ex) SSD- 5H




v VIBE-Domain Diagram

Domain DiagramOHE
ATtK| F=ITHAFe

Q0F: QE MM B M7, 25 Ol 2H &4 U 7
MM ete| multiplicity B4
Roomba RVC — Domain model
(SRS v0.6.0: right side inferred by probe)

No dedicated right-side sensor.
=t ':“5“”:;}&““ 3| During a right-side probe, the rabot
( re-grients and an available sensor
observes the right side,

e

ObstackStateChanged
(frontef direct)

1

ObstackePerceptionContext

frantObstacke @ Boolean
eftObstacle @ Boolean
rghtObstaclelnferred : Boolean
rghtProbeStatus @ ProbeStatus
Iastl..lpﬂar.eﬂme : TimeStamp

Heusedobstaciesnapshot
RequestRightSideProbe

AutomaticCeaningSession
potifies session statey
VActive 1 Boolean

sessionSource ! SessionSource
1

FustdObstacleSnapshot [mussage payload, MavigationAndEscapeCoordinator
m:-limstate MaotionState

| O8)3-FR-3): derived from direct front/left
Dust sensar| | comales plus right-side probe observation; :
1 includes surrounded, laterallpening, i
' forwardSafe, tem viabllity (design)
1

backupDistanceRemaining : Distance

Suspend CleaningForManeuver
llbesunnclemhgﬁheuﬂaneumr

DustSignalipdated notifies sesshon state

SurfaceCleaningController

cleaningMode : CleaningMode
pawerLevel | Powerlevel
dustSignal : DustSignal

!

1

IGEBDIWC{II'T!MMI!

Cleaning hardware

57FX| Q| B 74 AFSt
, 37tX|e| AKX At &

Home user / Scheduler

StartSession /
StopSesson

I

MatianCommand
forward fneverse/ turn/ probe)

.Whecl mokors
| (left, right)

FIL A

¢ rightObstacleInferred £40| F£7I5|%&L|CH

o &M XtA|(probe-pose) 2t5X|2| AEfE LIEILHE

® ObstaclePerceptionContext 2} NavigationAndEscapeCoordinator 7}2| RequestRightSideProbe &
210] F7t=|ASLICH

o HE 9 MAE 2lO0|, 20| WHE NN 718 MAS UBH0 9F MehB ZEHCHE

£ 23%5I= &il(note) B17t FItEIUSLICH

—_

rightProbeStatus £40| =7t=|A&LICH

AP/ JA ArE

o 2|8 T 0Ql 20{X}Hexternal domain participant)2A12| X1 X0l % EOiE MM}t M HEIRU&LICE

o ZE|FEQ| rightObstacle 40| HHEIA&LICE.

o 3742 HOoHE FH(sectors)0| LF EHFYHO 2 HME Soll ZX|EICHs 7FH0| HIAHEIRAELICE

HE A

o 2 HoHE MM i 'F0| MH/ZEH/F MMM ETEQI HMH/ZE MOt ARSI o2 HEE

ASLICH
I ® ObstaclePerceptionContext &= O|X| Z|F QI 2F Mef CiLl FEE 2F HENE FXIEILICH

o BEE HoHE HE(fused obstacle picture)= O|H| ZF X QI M /ZH BEX|Q L5 B AFX|E
ZgELICt

o LHH|A|0| M3} HEF 2| 2t7|(navigation-to-wheel relationship)0l| 49| & 24 HHOR A EHMZ 9
o Wk X4 M (probe re-orientation)0| HA| MO 2 EEE|U&L|CE

o ZOHE HAMOIA ObstaclePerceptionContext 22| CHE M (Multiplicity)0] 3 - 1 0f|A] 2 - 1 2 HE

£l AELICE




v VIBE-Sequence Diagram

Sequence Diagram0f|= 571X|2| HZAALE,
H

ATIR| F=IEArS, 371K|Q] ATH| Argt
Q

OF -

o =

UC-04 - Avoid obstacle when right turn blocked
(sequence diagram)

O Hoamba RYC contred saflvarm
T [inakds ki SEO bladk Bax)
Fal [ "
fatp [rest rgne | pft (i Al Falrrigal Hef | Elraning Wheel mohai
oo "":_rr:' LB b AR CHIALAE P d CE L IR il w1 M e DA L 5 o 0w B Sacef 17 6 b A CB AR (hefy, Fght)
L - - T T T o
wler (pC-0 ; mght in prabed, i viable n']
1 brdadhe Sl ol haiged! ir ook = Blos kol | e =wiatibe ] ]
13 RegqueutRight SdeProbe(masen=rightTureiishilty) :
\ \ rdClasring! orkansnear] o H
H H ] .:Fﬁ_:ﬂl’f-ﬂl’"rﬂ*"-ﬁ_l. gl |
i o WisbonCommand|sdiond probueRighiTide ) >
[T et vt e i v bt H T
. ‘mluuﬂiﬂnﬂhlrlrrd:pmnnim_ IrmI-HorI.id:lpi g
+_¥ Fusod Obwistionapuest] ight Turnnvaid, hr!lulmr]:'i
H | B Mgtaed fav J.lna.'-.-:u'|mr\lnu.|t\.]|| =F-
# Hesont amimand Tl | -
18 O aciodit sbelhan god| Proed =safe, it =curnent) -: 1
(N e L R T e T T :||:
L 13 MetignCommand( formanl ) -
E_ 13 Rosumrallaan l'l}\l.l'lll'ﬂ.lr‘Mll"u..
H Al 34 P LT BN |
[ ’ rant: UE-02 )
e e : : .
! A Ot it 8 0 Pl g Pt = Bl e, o = wpt ' sl | ] P :
1 iihmwwlﬂwﬂlrmﬁw-uth.hﬁ-uwnn: :
L7 Vs trut el aprubunt | el asena T ureidi bie | 1‘: .
\ T ot T :-.

B e B s el i e el n e n

ex) SD - 4H

L

M 2 HA, = 2ol HE 4|, 4228 FI)

e i Pl

=

HE A

S YoiE d

40

UC-02, UC-03, UC-04, UC-05, UC-07, UC-08 & UC-09= O| | LEHE{Ql HH/ZH5/
M CHAM ZPEE QI HH / XS ZHOHE MM E ALESILICE

UC-03 % UC-04= O|H| 22| /=2 H M M0l obstaclePerceptionContext 7t & E ¥ (right-
side probe)E R745t= EE EHELICL

* UC-05& O|H| Z¢l(surrounded) 21 & A EXHQ M/ S Ach + HME 2F Aho2 BTG,
0| H4XQl 7 7 Zk(reverse segment)0| O|O{FLICH.

e UC-082 O[H| F23tX| 2LHinvalid) 22l (stale) ZFH ! MM HO|E 20 =, FEOHA| 2L 2
i £l EHM XbM| 2ZX|(probe-pose observations)S X2|gL|C}.

¢ UC-09= O|H| FusedObstacleSnapshot(...) O|H0| ZIEEOl Hoi/Z|X MED X EFM THy| 2=
X7t Bgts = A EE EWESLUCL

F7LArg

® RegquestRightSideProbe(...) Z§H| &t= Zr20| E71E|9iL|CH

& MotionCommand(action=probeRightSide) , MotionCommand({action=restoreHeading) ol
MotionCommand(action=restoreEscapeHeading) A% ZM20| F71=isLICt

¢ ObstacleStateChanged(probePose=right, front=...) 2 A[26l= ErM XM 217 715|950
Ct.

o T 2| €& (surrounded escape)il= £X10| Q3510 180% 3| H & HMTIsH= WAIO 2 M E|X| &=

Ch= E(note) E77t FIH=|ASLICH

AW / ’IA Arg

EEHQ 25 FoHE YA ciet 2FEo] HAH=lIAdSLICH

==
ElEHo| rightBlocked , rightInvalid , rightTurnViable M YHI0|E 2t 217 HIAHEIRISL

CIO|oj 30| HH/ZE ZF Mo 2N EHC 2 S|ESHE 220A YYHEQl Obstacle sensors EHO
X}t(participant) 0| §0| H|H | &L|C}.




v VIBE-Class Diagram

Class DiagramOfl= 57X[2] HHA Alal
67tX| F=ItALSE, 47EK]Q] MK Afet 2

- O
Q0F:Q

1

A J| 7, L= &0

R¥E — Class disgram

Rowmba
[SRE/ S0 w600 Fight slie aderred by prols)

Rt e e
7L mee ey
[e—
bamdH
s
e roa -
oy E et e
= i —e—r
e e sperm sy [
R F—
HR— - e e
T [y g e
=, i
. Rammin s
' e ]
it e 4 TR
.. Erew——
o
" -
\
[T [r——— [ r——p——
e e — [rerr——
e B it
D mirrd b r——
e v e L
S— | En— | e = sl el
[[rm T e e —————— 3aaareamria e
T I T
",
— L. ‘- —— re= e semn e = 1
"
- | ] & rriid wentet e \ 5
e — » - F—— —— " [ [ Cw—
Ardmwred o Dy il bl | =t wrinrn mamera | e
PP ——— e B = mempid - Setac At At Tl s s | Rabitaler
B ] E T -— — [ ———— — ] s
ssemparions | Bmaivamg | - | A (W Frm——_ e N e

+V i Lo mrs il et e
1 = y

[

i Cancloga :

T —

T g e -

b e W

—— e B ]

(= e [ s
O
. - -
B g | oy [ ey — B « i 1 i sasrarrarrdi
Avea s ] I I I ot L ]
Forgmeied P - — s
'-I:.-l \'..:I :I;-\-l il g el I - - Dy gl e
b P p—————

HE A

® ObstaclePerceptionContext EUIHIHEEE rightObstacle EH{"_I rightObstacleInferred =
rightProbeStatus § Ii‘?é."ﬁl-ltf

® NavigationAndEscapeCoordinator = O|X| RequestRightSideProbe(reason : ProbeReason) & $=4
BLICL

® MotionCommand Ol O|H EHYE 2|5t Wk M4 (probe re-orientation) @ HQ! proberightside ,
restoreHeading , restoreEscapeHeading 0| Eﬂ%l.li:[

o ObstacleTnputport = ORI H2U/EE/S5 MA ACO|E CHAl XIFHO! HB/EES ACIO|E 2 EHY
XtM| 25 R(probe-pose observations)E LIEHSLICE

® ObstacleEventiind &iS O[] Z|EZEQI 2& MM O[HE M HH/AE HEBI 25 M XM 48

g AIEELC

FILArg

¢ [H7| E(pending)/ & =& (valid)/ T E5IX| &2 (invalid)/ 221 E (stale)/AlZt ZTHtimeout) & B LEf
& LIEHH= Probestatus EHE(enum)O| FE7HE|RUSLICE

o 2FEM0| RHE O|FS LIEWHE ProbeReason BHHO| FItEASLICE

o RFOS YWAS E Hefoi|M FHT HZK|E EAIGH| 2ITt Proberose BHHO| FIHE|USLICL

® ObstacleEvent U] probePose : ProbePose ﬂéE?f—JF—J'}‘EIﬁ%HEI',

* L{B[A|0]4/214(perception)/0|HIE g} 2 H]|(value objects)0|A] B4 22 B HE 22 HEE=9E
4 213 (dependency links)7t =7t=| S &LICEH

e UC-042| &4 AlZH Z=2Hprobe-timeout) AR A CHO|0| 1% A2 UX|SIEE motionCommand Off
stopOrFallbackTen 7t EIIEU&LIC)

AH| 7 HAH Ard

o EHXEQI rightobstacle £M0| HHEISi&LICL
® rightBlocked 3! rightInvalidForOpening o} ES EEI—"‘?_I L= {ilkl DllﬂlE DI%UI H[HEl?,i%Ll

Ct.

o ZE|HEOl ClatEl ’:ﬂ’c‘l{multi—sidesensing}g Al rawUpdates , frontUpdate , sideUpdate 9

sensorSnapshot I} HE- 7|—:E- 9I QJ-H-}JH;NE[{JNE 0|".‘||E OIEUI 13|71§-|?£ﬁ|-—|cf.

® probeOrBackupTep HHO| O HBEE § ¥ (probe) I CiM| SZ(fallback) B 0|22 BME|TAM H|
He|dgLch




v VIBE-Code

Codel|= 571X|e| BiEAlat, oo
67IK| =TIAKEE, ATFR|C| AFN| AFSH EHAY

HE A

¢ ZHEHQ 2E HHE HEiZt FEE(inferred) £5 HE= HEAZUSLICL
o T EOE 2O A| O|H| F £ FHES MHEHY| Fo| 252 B4 (probe)ELICH

— =

o T2 (Surrounded) ZX|= O|H| frontObstacle && leftObstacle && rightObstacleInferred S AR

=i A / HIA M
o ERM ZHM| 2t=%](Probe-pose observations)= ProbePose: :right 2SS ZEMI0| A2 HH HlA Ho} o EFEHQ rightobstacle MEO| HAHESSLICEH

E \ME5 a & (...) = EHEL|CE

£ MBI obstaclestateChanged(...) HHELICE ® rightBlocked X rightInvalidForOpening 2t 22 EHEEH? 25 HA 0¥ E 0|S0| HIAHEUSL
o AlS20|E2}E|AE0 0|H| EF4Y 7|8t 2% £10| B x| A| £F ®ZE(surrounded reverse escape) C}.

Pgo| ZaE L Ch

® rawlpdates , frontUpdate , sideUpdate , sensorSnapshot Y forwardBlockedNotSurrounded 2} &
27|12 dEHHel ol s oHE 0|F0| AIAHEASLICL

_-'-F_Jl- Al-'ié!‘ ® probe0OrBackupTeD 7t O =5t EFl (probe) 3! CHAM| SE(fallback) BHO 2 DHIE|HM HAHEQS
LICt.

Types.hpp Ol ProbeStatus, ProbeReason %! Probepose 7} F7F=RUSL|CL

ObstaclePerceptionContext O rightObstacleInferred g;' rightProbestatus /| /&SRSl
Ct.

® NavigationAndEscapeCoordinator 0f| RequestRightSideProbe(...) 2} F=2E|S&LICL

® probeRightSide , restoreHeading , restoreEscapeHeading , fallbackOrEscalateTBD T

stopOrFallbackTeD £ |8t 2 M HE(Motion commands)0| F£7H=| S LICE
o T 4+ E=E + BIME 2F0| 25 ACHE|HS I surrounded (ES|E) MEl2 FHEE| = 20| CHEF SH
HAE HHE|X|7} F=I =S LIC
o % EhM I (clear), RZ T KEhblocked), B4 AlZH Ektimeout), 3T T FZ EE(reverse-
before-turn escape)0i| CHeh A|E2{|0|E AlLI2|27F =7tE| % &LICE




v VIBE-Unit Test

Unit TestOl|= 57}X|2Q| HHAA}SH

67 _I‘ _7?37 |_A|_§>|.’ 47|_ |O‘ Al_x_” Al’B I'AH GCC Code Coverage Report 24 AfaH

i I- |L¢|A_=‘ 0| H| XX X0 D&

. O =X
Q0 R A

Directory: ./ 1
Coverage: low: = 0% medium: 2 75.0% high: = 90.0%
Coverage Exec / Excl / Total

M O|HE CHdl 0| EE B4 7% probe-based) &20E 2

—_——— LE 2

o MY WIS HAEE O|K| 25 HeH7} 2] 410] OfLI{Linot fresh) K&K S uf
'._.\

—_— = -— - - r =

lunning main() from C:\Use ' deps\goog Lines: 87.7% 293/0/34 a4
Running Ul t'.-_*t-t:.- -Flt}lli -5 tt-'_:.t ‘_-'rU..'ltl:“_--
Global test environment set-up.

3 ZICHELICHexpect).
Functions: 97.4% 3T/0/38

Branches: 733% 110 /0/ 149 o 2O HAEE O[N] B 3 X F SET/EST BHE Li=2]7] Tl ing & ZICHEILICEL

o FIEEHAEE O|H ST EE0 B8 E UE 22 (probe/escape heading restoration)0| E&

R R T e e = S 249, $HS A4317] Zo| setieading & 7ICHEILICE
Automatic( gSe: nTest.Starts onEnablesN el maioNe] b1l 0g Wkt e .-
. —— L e . - e AlEe E 7|22 expectations)? &L E 25l B S(surrounded escape) Al &
AutomaticC C ) .StartsS onEnablesN Functions s ol 032 Tn;llo e . = '
AutomaticCle; gSession .StopSessionStopsMoti Branches & (lateral escape) 10| {3 UOsE & HA|USLICE
i o include/rve/Ports.hpp
i W
AutomaticC 1{”1‘11':};': Mota ——
AutomaticClean n .ResumeSessionEnable 1000% 5/0/5 =7} Arst
AutomaticCleani essionTest.ResumeSessionEnables 100.0%5/0/5
T I~ S i n o . . % 0/0/0 . E 2 53l p PEEL| 0l CHE B AE T =70 C}
HLJ.tEJTII-U"ll_"-_-l..i-'-l.rllr'lj':-'-'-_”: sionTest.RequestServiceOrRese rc/AutomaticCleaningSession cpo e e Ci e i .
AutomaticCleaning e-:'.zi:::-r'-TES - .: estServiceOrRese _— o 25 EHY 237 Y (clear) HEHY 1§ R3IF FHS(right-turn viability) 22 0|OfX|=X|0f CHEE E|AE
4 tests from Autom sssionTest (1 ms t bbb i 7t Z7H=gisud
%0/0/0 e 93 &4 #37t Atthblocked) AEHR U] £ 50| Fai YOH F5IM 71592 O|OIX| X0l CHet E|A
sre/MavigationAndEscapeCoordinatorcpp E7} FIEISLCL
HMe 5 B - SHUE Q20| 25 AICHE|QUS I surrounded (9IS Aei2 HEE|=X|0] ChEt B A
T N » T XA+ H4E 930125 HEiYR A (291) MEH2 HElEXIo] et e
1000% 9 /0 /9 EJ} F7t=AS L
31'56?1?5-!0”92 _ » 0| E4(avoidance probing)2 @#5}7| HO| RequestRightSideProbe(...) 7t HAE YA ST
rc/fObst PerceptionContext.
TS (suspending cleaning)3H=X|0f] CHB El A E7} Z7}s] & LICE
. 76.7% B9 /0 /116 ++ HH2 AJEEE AIE2T |1X] Bl A E Al r ) Xl
SurfaceCleaningControllerTest. SuspendCleaningForMan il ey * ChaFicn AST AUHEN B2E S8 coverage un)0] FI1ERsUD,
AULY - Lng Lngk 1000% 3 /0/3
SurfaceCleaningControllerTest.SuspendCleaningForMan 60.0% 24 / 0/ 40
T e o ] i srTas . . aninadLFarMa src/RvcSoftwareControllercpp
Sul f.u eaning _...-rl‘l‘lul].ti Test . Resumel 4lrl.'!.rlt_;|.||.fll. rMa AH| 7 M H AFEH
SurtaceCleaningControllerTest.ResumeCleaningAfterMa 90.9% 20 /0 / 22
SurfaceCleaningControllerTest.ResumeCleaningAfterMa 88.9% 8/0/9 * rightBlocked 3 tInval ing 2 Z2 HEHY 95 A oA ChE EIAE F=}
SurfaceCleaningControllerTest.ResumeCleaningAfterMa 500%3/0/86 HH=RSLICE
tests from SurfaceCleaningControllerTest (1 ms to DR SR T * T W o= ¢ 9l
B4.6% 44 7 0 / 52 iNot ied 2 22 7| E S| etz O|HIE O|Fof CHE | A E HET HHEIRS
Global test environment tear-down 1000% 6 /0 / 6 Lict,
4l tests from 5 test suites ran. (14 ms total) ot o - Ofl CH3H 7= 04| A 24 DHexpectation)?t HIHSILSLICE B AE = 0% 2A|Z{Q! &

Ul tests.

Created using GCOVR (Varsion 8.6) at 2026-06-02 08:33:30 4 (probe), 28 (restore), CHM] S (fallback) E= HX|/CHH &= (stop/fallback) HEE AMESEILICE

e (== =



v VIBE-Simulator

Simulatordl= 57tX| 2| 1A ALSt
77X F=TIA

Q0F: @ MIA| B HIAE K|, 2 80l

RVC Software Controller Simulator
Running 30 scripted scenarios
Use —-verbose to print actions and command traces for every scenario.

[PASS] TC-01
[PASS] TC-02
[PASS] TC-03
[PASS] TC-0u
[PASS] TC-05
[PASS] TC-06
[PASS] TC-07
[PASS] TC-08
[PASS] TC-09

TC-10

Initialize enters safe inactive state

Start and cruise forward while cleaning

Dust boost returns to normal while active

Dust boost is deferred while session is inactive
Invalid dust signal keeps normal cleaning

Stop session stops motion and suspends cleaning
Resume after stop re-enters forward cleaning
Service/reset request enters inactive safe state
Invalid obstacle data triggers full fault stop
Partial stale obstacle data uses gradual stop

[PASS] TC-23
[PASS] TC-24
[PASS] TC-25
[PASS] TC-26
[PASS] TC-27
[PASS] TC-28
[PASS] TC-29
[PASS] TC-30

Ambiguous obstacle snapshot waits for later policy

Front left sample builds consistency snapshot only
Ambiguous probe alignment waits for later policy

Forward safe after maneuver resumes cleaning

Forward blocked after maneuver requests right-side probe
Going back then turning: reverse before right escape
Going back then left turning after left opening

Full mission path with boost, trap escape, resume, stop

lSummary: 30 / 30 scenarios passed.

Fet, 471X|2] M| Afet 2

H

oM

N

=]

o A[ZSY|0|E AlLtZ|2E OH| 2 HEQ 25 dAM O[HE thil 25 B4 2 (right-side probe model)
= METLICE

o FHut tichForward-blocked) A|LI2| 2L 0|H| 2= A HeE7LeE of 2/ 3| 2d =
proberightside £ 7|CHEL|CHexpect).

o O] AL}2|2= O|H| turnRight EEE turnLeft | restoreHeading S 7|CHEIL|CE

o T2 =tE(Surrounded escape) A|LI2| & 0|H| £ B Z(lateral escape) M| £7 0|S S HSEHL
Ct.

o AlLj2|2 2F0| YO0 EX 7|E2 HEH 25 dAM 2H 247 HARIASLICL

7} Akt

* A|EZ|0|H E0HE =E(obstacle ECtiGﬂSﬁm ProbePose: :right O|0|e 7} =7t RASLICE
o SALE AlZ2|0|E] £ Hd=ES(artifact)?] rvc_simulator.cpp 7F F7HE|RISLICH

o P EM EaIt I (clear) HEHE I 2T 2 0| X[ = AlL2|L27t FIHE| A S LIC

o X B 07t Athblocked) HEHE U ZIR| T2 2 O|HX| = AlLI2[27F =t LT

® stopOrfallbackTED £ AFE0HE BHY A|ZE =1 timeout) AILIE| 27t 7= SLICL

o TH + EHF + HUME SF0| 2F XTHE|RS W Z2{El(surrounded) HEI=E FEE|M TS AESH
= AlLr2| 271 F=IHE[ S ST

o SlC Z2C0 A% ATZEDQ run-simulator.psl ¥ run-simulator.bat 7t F=7HE|$HSLICEH

AN / ®[AH AbE

® rightBlocked S9! rightInvalidForOpening it 2 EEE2 £F Ui A|Z2|0|E O|HET H|AHE
HsLch

® frame , rawUpdates , frontUpdat ideUpdate , sensorsnapshot 9!
forwardBlockedNotSurrounded |"E':' -.‘_——l% H51 IDWﬂE 0|§D|H|?‘|E|ﬁ§u£".

B —
*  probeorBackupTeD O CHEE 7| & AlZ2|0|E & B 2Hexpectation)?t M AHE| 2 SLICE

o ECHQU PF YOHE HME HAISHE AlLEE|L 247 HAH = AUSLIC




v Traditional ZIgH

=4 HANNM 2= MM GIO|HE 2& 0|23l ZXl/2|Llst= =8 M

A AN A G0 2 MY S ol 2= M 2|E&d M

8 TN 25 MM l0| TSI S 23t HIAE G0/ H2|

O}X|2O 2 Unit Test, Simulator 2 7|& Fall E2H0| KX E|=X]| &2l
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