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RVC Control SW Software Requirements Specification
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1.3 Definitions, Acronyms, and Abbreviations
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2. Overall Description

2.1 Product Perspective
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2.2 Product Functions
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3. Specific Requirements

3.1 External Interface Requirements

3.1.1 User Interfaces
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3.1.3 Software Interfaces

RvcController:

RvcController:

RvcController:
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3.1.4 Communications Interfaces
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3.2.1 UC-01 Start Automatic Cleaning / SSD-01
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3.2.2 UC-02 Stop Automatic Cleaning / SSD-06
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3.2.4 UC-04 Escape From Blocked Area / S5D-05
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CE:: Fut
AFH E7
NEBE  AAH
AEEH eE

X

& M
Front Sensor

RVCIt Xt H4 £0|H

Escaping MHEHZ HE6lD 25 £= 2F

Front Sensor, Left Sensor, Right Sensor

5Z, 220| B 918l 40|M EE IHs

Z, B,

XH el SH e

i

2= 5H

F Ha

i
M

[+]3

RVC Control Sw

4
e
e

S ENIEX]| O] =S EhCt,

ex0| B5 943 ULt

=0 B2 WK

b

Fmﬂt Sensor

ol Wy ™, e
Digital Clock Left Sensor Right
c:nantDI:rs.ta]:lel|1terrupt[}|
P
tick()
B
leftObstacle = true
.‘.--_ - - - -
rightObstacle = true
- - . e e e e & ot S
enterEscaping|()
y [whﬂeleftandnghtare I:-lcrel-iecl] RS . 5 ——————.
Command(Backward)
tick()
Y TR 1.
[front is still blocked]
onFrontObstaclelnterrupt() :
_____________________________________________ al
leftObstacle
PR = sssaad
rightObstacle
............................................... B s S PR G, o e T LR e 5 iy
Command(TurnLeft or TurnRight)

Digital Clock

RVC Control SW

&
Left Sensor

S x| O
= i LA

o 4 QU= MERZ =BICt

38 X5

(

etCt,

it/

)

.-"-l- ,
Right Sensor

nsor

Motor




3.2.5 UC-05 Boost Cleaning On Dust / S5D-04
s LHE

=9 =H| Dust Sensor

=1 HX] 24X A7l " M27|E F=2ICt,

ME ZEH | RVCILXHE B4 F0|CL

212 58  HE| MMZI HX|E ZX|SHH A|ABE cleanerE Boost & AT HHE tick S |X|EICL
MZ ZEH boost A|ZHO] BFEE| 1D A HE|Zt HX|E|X]| F2M cleaner= Normal 2 = THCL

RVC Control SW

Digital Clock Dust Sensor ' ' Cleaner
tilck{}l
=
dustDetected = true
.................................. >
startBoogtTimer()
O
Command(Boost)
.................................. -
h}up .................................................... [u g mere}{p]n :5] .................................................
tick()
Command(Boost)
3 S| . oo e ninc Al SRR <
Command(Normal)
.................................. -

RVC Control SW

Digital Clock Dust Sensor ' ' Cleaner



3.2.6 Periodic Sensor Sampling / SSD-03

RVC Control 5W

Digital Clock Left Sensor Right Sensor Dust Sensor
tick()
»
leftObstacle
.‘. ...............................
richtOpstacle
.‘. ...............................................................
dustDetected
B e 8 o e R S S S S
updatePeriodicSensorSnapshot()
-

RVC Control 5W Q}- ¢

7

Digital Clock Left Sensor Right Sensor Dust Sensor



3.2.7 Functional Requirement Table

ID

FR-

01

FR-
02

FR-
03

ER-
04

FR-
05

FR-
06

FR-
07

FR-
08

FR-
09

FR-
10

QAAE

System shall start automatic cleaning when requested.

System shall stop motor and cleaner when cleaning is
stopped.

System shall move forward while cleaning when no
obstacle blocks the front direction.

Front obstacle detection shall be handled as an
interrupt event.

System shall stop forward motion immediately when a
front obstacle interrupt is received.

Left, right, and dust sensors shall be sampled
pericdically on control tick.

If front is blocked and only left is open, System shall
turn left.

If front is blocked and only right is open, System shall
turn night.

If front is blocked and both left and right are open,
System shall choose turn direction by alternating left
and right.

If front, left, and right are all blocked, System shall enter

Escaping state.

£87|F
startCleaning( ) o= T HERD|E= 28 = HEN7 &0 O}

= tickOlA H4 B35 448

stopCleaning() == F tick 22— motion=5top ,
cleaningPower=0ff 7} EILCL.

HE interrupt?t B12H motion=Forward ,

cleaningPower=Normal = Boost & PHETICE

oY o=

2 periodic 50| OfL|2}

onFrontObstacleInterrupt() OlHIERZ HE S0 HEEICH

interrupt?} pending &Ef2! tick0lM HEZ2{= Forward CH

& 20, 9|H, = 2T FE= Rl

tick() = PeriodicSensorData 2| £, 5, HX| 4l AIE

ot Sds 28 L

frontObstacle=true , leftObstacle=false,

rightObstacle=true O|H motion=TurnLeft & DrEHSICE
frontObstacle=true , leftObstacle=true ,
rightObstacle=talse o™ motion=TurnRight & UrgSiCt.

S 40| gI=E|H A HEE EEHE, L dEiE 23EN
g dehs HZ0} Brestit

EEc| dHic

Escaping

0| €

rJ
Jo T
oot

UC-01

UC-02

UC-01

UcC-03

UC-03

UC-03,
UC-05

UC-03

UC-03

UC-05

Uc-04



SRS

FR-
11

FR-
12

FR-
13

FR-
14

FR-
15

FR-
16

FR-
17

FR-
18

In Escaping state, System shall keep moving backward

until escape Is possible.

Escape shall be considered possible when at least one

side direction is open.

After escape becomes possible, System shall turn
toward an open side.

If dust Is detected, System shall set cleaner power to
boost for a configured number of ticks.

If boost duration expires and no new dust is detected,
System shall return cleaner power to normal.

Simulator shall render a grid map with robot, obstacle,
dust, and empty cells.

Simulator shall log tick, sensor values, command, robot
position, direction, and cleaning power.

Simulator shall use the same controller interface as the

production control SW.

Escaping SEHOIA =2 STHO| Als 9] UC ™ O tick
o]

motion=Backward = HH=5l

u
ot

Escaping SEN0IM E= E= £= S oL 0|40] B2 &
= Jt5 dEi= THEein:

Sl SH IO E Turnleft Eo TurnRight s = gretst
Ll

dustDetected=true 2! tickO|AM cleaningPower=Boost I £l
dustBoostTicks =2F FA|EILCE.

HX| 7t MZ ZR]E|X| 2D boost £ tick0| 2LHH
cleaningPower=Normal = = 2HCE.

Ne S92 =X 8T X #, ., « E METH B JEIE

HOABICE

2t tick 2= M &El, motion, cleaner, position, direction,

cleaned, reasons EEHEHC

AME20|H= RrveController O interrupt2t periodic G|0|H

= =l == =
£ HMYot0 2rEEl command = H =S

UC-04

UC-04

UC-04

LC-05

LIC-05

V5-01

V5-01

V5-01



SRS

53

3.4

= Al

5.3

Performance Requirements
UEE tick THE= ©Z MO 7] 2o 2= E[0]0F BHCY.

1
S HR|H M= 2AIZE deadline, memory limit, CPU limit2 H2EHCSZ Q 761X| Y=L},
2 Z7| Hefet 22 e =Ml chdlf 22 command sequence?t 44 E|0{0F ST},

Logical Database Requirements

AR ClO[E{HI0|A £ BT NEASE R76HK] Y=Ch AlL2|Q IYD A% 20E HES

— L1 e

Design Constraints

8 AH0{= C++200]|C}

T AAB2 CMakeE AFESICE

T2 HIAER} A| A8 HAE = GoogleTest ¥ Clest 7|2 2 +~BGIC},
MM 2191t actuator BEE 742X enumSE FHTLE|0{0F THCE.

Controller logic2 concrete hardware % simulator 2 H0| 23 2|&5tX| Sf0L0} SHCE

O
=



3.6 Software System Attributes

1D

NFR-
01

MNFR-
02

NFR-
03

MNFR-
04

MNFR-
05

MNFR-
06

MNFR-
07

MNFR-
08

NFR-
09

MNFR-
10

QAR

Controller logic shall be independent from concrete hardware
and simulator classes.

Controller shall be testable through deterministic inputs

without real hardware.

The project shall build with CMake and C++20.

Unit tests shall be written with GoogleTest.

System tests shall exercise the controller through the
simulator.

Sensor and actuator abstractions shall allow future sensor

changes or additions.

CLI simulator output shall be human-readable for manual
review.

Core control decisions shall be deterministic for repeatable
tests.

Source files and documents shall be encoded in UTF-8.

The design shall follow SOLID principles where applicable.

RvcController & OtERIN E&= Gridsimulator A EFRIO] &
H e|&EoLX| =L

cmake -5 . -B build % CMake build £+ & X|& S

W

HEEZED] o2 HIAE = GoogleTest 7|8t2 2 =HE EICE

MA” HIAEE Gridsimulator & S0l LESc] 380 E0HE
AS ek

A 0 B8 292 7 2H|2 enum 2 FEHE|0] QUL

=

|

= key-value @41} readable reason EAMES EEEICH
a2 X£7| HEli2t 22 s &M= E€2 U8 =AM 8 YHTL

ct= E M7t THX|X] G010k 5t UTF-8=2 X & =|0{0F BT,

HAo =5, Al=2)014, EtE 2|7t SEE= =2l =0} Bt



3.7 State and Data Requirements

3.7.1 Controller States

Atel Aoy xle) =
Idle H 25K = 7| el Z7| oEll £= Ha X 24
Cleaning 7|2 X5 B4 oEY g4 AlE, FY0| B2l HEl, = 2=
HY o= 20| E 7IoH 2/Ho= 4 Heinterrupt B! 2/ Hek E
Avoiding
EH M
Escaping Al &E e UM ZEISHE HE) fg, &=5, 50| 25 9E
3.7.2 Core Data Types
EbR HE E=d
PeriodicSensorData leftObstacle , rightObstacle , dustDetected
frontObstacle , leftObstacle , rightObstacle ,
Sensorsnapshot
dustDetected
Command motion , cleaningPower , reason
Motion None , Stop . Forward , Backward , TurnlLeft , TurnRight
CleaningPower Off , Normal , Boost
ControllerState Idle , Cleaning , Avoiding , Escaping
Position row, col
Direction North , East ., South, West

Ha AIE 9

H2t interrupt, 84 X
L= tickOll A He AEfO]| 2t B4 = Es

%}

Al

1

E=ERESOL0Ld EEHE=8L S

i)
=

08

tickDICH i S 2 x]= HIAM

i

=
=5 |

interrupt® periodic IME Z&et TEHE

snapshot

HEE2|7} 4 46l= actuator BH
0l= E= 2 HE EF

cleaner 2 M| 7|

HEED] LT HEl

Al=Z2|0|E] L} 22 =3

Al=e0lH W =X e



3.7.3 Core Control Rules

1. HA21 A EE|™ RVCE cleaner® A MEIE BE HAE LTI

2. e HOH=0| AX|E™ interrupt O|HIER Xt sl tickUlAM TE BHS WX RE=L
3. & F, 2F, HX| HM= tickDICh periodic G|0|E{ 2 PHFESHLE,

4. FY0| 9f5]| 1 H=0F S UCH B FTHL.

5. 80| gfo|n =0 B FUSH LI|FBILE

6. FYO0| 95| H=3 50| BF B IQH 2P& HI0F METILL

7. 1S H=, F50| B5F US|H Escaping SEHE HESHC}

8. Escaping HENO|ME SH E@=171 = WX £ BHE XS0

9. 88 7l £ =5 E= =5 2 otLl 0| &40]| gl HEHO|L}
10. 2= 7t=solEl 5l €2 SH Y22 S|ESHL

11. HX|7} X =N dustBoostTicks M2 Boost = 7K THLL
12. boost K| AlZH0] L0 A HX|2F X EX] $HC™H normal = SH ST



Appendix A. OOA Analysis Summary

A.1 Domain Concepts

Concept Responsibility
RVC =c|d X 49| HHE g0jett.

RvcController M &5 interruptE 7|82 2 motor/cleaner 3@ & ZEEICL

FrontSensor et ZHOHF S interrupt= EICE
LeftSensor I & Hol = LEHE periodic Y22 E K|S L}
RightSensor P E o= AEfE periodic A2 2 K23}
DustSensor STl f1x|2| HX| ZX| MENE periodic LA S 2 H|ZBICE,
DigitalClock HO ticks ZEAIZICH
Motor A%, =F, &2 H, 283, X sEHS FHOILL
AENE 2B8IC} .
Cleaner normal power, boost power, off HE{E =+ t A.3 System Operations
Environment ~ EHOiE3 HX|7} = 4 Z7H0|CL
Operation Related FR Notes
Command controller?t actuator0f] M Est= =4 HHO|LC},
startCleaning() FR-01, FR-03 = HEHE AMESHH 2H HE/HA BES2 OS tick() Mf|A HHEICE
stopCleaning() FR-02 ch
* FrontSensor= polling CH4H0| OfL|E} interrupt sourceO|Lt.
onFrontObstacleInterrupt() FR-04, FR-05 interrupt= CFS  tick() 2Lt HA S0 5+ UCL

LeftSensor, RightSensor, DustSensore DigitalClock tick®l 2 samplingEC.

RvcController= sensor®t actuator®] 714 ¥ S & X| Y=L tick(periodicSensors) FR-06 Digital Clock2| M F7|0jCt == FICH

Escaping S EHO|M= 2 HIA §10] backward command& RIS L ER.07 46 ER-
: Btz 1|2 I
Simulator®| Environment= A& SIEH 017} L2} HIAEE 25 MA#|o|C}. secidsNedtromand Cnapshot)) | e oI, §5, boost 1= FETICL



Appendix B. Verification Criteria

B.1 Build and Test Commands

D2HE AZS O1S YYS 7ITOE 233 4 ULk

cmake -5 . -B build

cmake --build build --config Debug
ctest --test-dir build -C Debug --output-on-failure

B.2 Unit Test Criteria

HAE HE a7 AME
ControllerMovesForwardithenPathIsClear FR-01, FR-03
StopCleaningReturnsStopAndOff FR-0Z2
FrontInterruptTriggersImmediateAvoidance FR-04, FR-05
TurnsTowardOpenSide FR-07, FR-08
AlternateskhenBothsidesAreOpen FR-09
AllBlockedEntersEscapingfndkeepsBackinglp FR-10, FR-11
EscapingIgnoresOpenFrontUntilSideOpens FR-12, FR-13
DustBoostLastsConfiguredTicks FR-14, FR-15

AvoidanceQutputStaysOffihileBoostStatelsMaintained FR-05, FR-14, FR-15

B.3 System Test Criteria

HAE HE S PAE
SimulatorCleansDustAndLogsCommands FR-14, FR-15, FR-17
S5imulatorUsesBackwardEscape FR-10, FR-11, FR-18

SimulatorkeepsCommandingBackwardihenBoxedIn FR-11

SimulatorKeepsBackingUpUntilSideExitOpens FR-11, FR-12, FR-13

SimulatorkKeepsCleanerOffDuringBoostedEscape FR-10, FR-11, FR-14, FR-15

SimulatorTurnsAfterFrontInterrupt FR-04, FR-05, FR-08

SimulatorClibDefaultRuns FR-16, FR-17

SimulatorCliContinuousBackwardscenarioRuns FR-10, FR-11, FR-16, FR-17

B.4 Manual Review Criteria

o AECO|H 20| MY EOFE interrupt2l 2|I] BHO| 22 tick SE0M =215 C{OF StC}.

o HX|7} = ZHO|M dustPeriodic=detected @} cleaner-Boost 7 Zr21%E|0{0F BiCE,

o A| 2aF0| 915 X|=0|M= motion=Backward 7} BF=5|C{0F StC}

o __quiet-map HHE MESIH KT frame 4 80| 22 summary S22 218 + U0 BHCL

o M2 @PAE DR HIAE =H4H0| docs/traceability.md 2} 2| X| GEOLOF IO

B.5 Verification Support Item

AlZel|0]E AlLt2|2 22 RVCe| AP ER = M o 7230|471 OtL|2l Mo 2D E-0] fois 4507 78t X|H 7|28 FEe|¢it.

ID =25 o g AE

11 22|

= |
= O

In

V5-
01

1

A EH|0|E 2 HEEDY f23g 2ot X = dEE, tick 23, production controller interface A2 O FR-16, FR-17, FR-
gtet 18

4z
0l



Appendix C. Requirements Traceability

C.1 Requirement to Design Traceability

Requirement
FR-01
FR-02
FR-03
FR-04
FR-05
FR-06
FR-07
FR-08
FR-09
FR-10
FR-11
FR-12
FR-13
FR-14
FR-15
FR-16
FR-17

FR-18

Use Case / Verification ltem

UC-01

UC-02

UC-01

UC-03

UC-03

UC-03, UC-05

UC-03

UC-03

UC-03

UC-04

UC-04

UC-04

UC-04

UC-05

UC-05

V5-01

V5-01

V5-01

OO0A 55D

5SD-01

55D-06

S5D-01

S5D-02

S55D-02

55D-03

S55D-02

55D-02

55D-02

55D-05

S5D-05

S5D-05

S5D-05

55D-04

55D-04

55D-03

55D-03

55D-01 to 55D-05

OOD 5D
5D-01
5D-01
5D-01, 5D-04
5D-02
5D-02, 5D-04
5D-03
5D-04
5D-04
5D-04
5D-05
5D-05
5D-05
5D-05
5D-06
5D-06
5D-01
5D-01

5D-01

Class
RvcController
RvcController
RvcController , Command
RvcController
RvcController , Command
PeriodicSensorData , SensorSnapshot
RvcController
RvcController
RvcController
RvcController
RvcController
SensorsSnapshot
RvcController
RvcController
RvcController
GridSimulator
GridSimulator , SimulationResult

RvcController , GridSimulator

C.2 Requirement to Test Traceability

Requirement

FR-01, FR-03
FR-02

FR-04, FR-05
FR-0/, FR-08

FR-09

FR-10, FR-11

FR-12, FR-13

FR-14, FR-15

FR-16, FR-1/,

FR-18

Test Case
ControllerMovesForwardiWhenPathIsClear
StopCleaningReturnsStopAndOf+
FrontInterruptTriggersImmediateAvoidance , SimulatorTurnsAfterFrontInterrupt
FrontInterruptTriggersImmediateAvoidance , TurnsTowardOpenSide , SimulatorTurnsAfterFrontInterrupt
AlternatesWhenBothSidesArelpen

AllBlockedEntersEscapingAndKeepsBackingUp , SimulatorUsesBackwardEscape |

S5imulatorKeepsCommandingBackwardwhenBoxedIn , SimulatorKeepsCleanerOffDuringBoostedEscape
EscapingIgnoresOpenFrontUntilSideOpens , SimulatorkKeepsBackingUpUntilSideExitOpens

DustBoostlLastsConfiguredTicks , AvoidanceOutputStaysOffilhileBoostStatelsMaintained ,

SimulatorCleansDustAndlLogsCommands , SimulatorKeepsCleanerOffDuringBoostedEscape

SimulatorCleansDustAndlogsCommands , SimulatorUsesBackwardEscape , SimulatorKeepsBackingUpUntilSideExitOpens ,

SimulatorCliDefaultRuns , SimulatorCliContinuousBackwardScenarioRuns
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RVC Control SW Software Design Description

= =M+ IEEE Std 1016-20092] SDD +2&

1. Scope

1.1 Purpose

0] 2 M= RVC(Robotic Vacuum Cleaner) Xt
MC++20 7+ XL A

1.2 System Scope

24 tid=

powerES EEE command &

=2 spDe|

1.3 Design Goals

HIAE Hs 4
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=L

et

o] 5

e

PRk A
oo

>
Jhat

70 =] B =

FR-01

=018}

controller Tt HIAE2} simulator A| A8 HAEZ Al

SEN50r

AZ01,

o —
=

fa] gre=l}
- iy B T

HH FR-187HK 2] Xt HA,

=7 JEi% =

12 1} actuator

2ol 2= =0 sl =

controller= &H| StEY ML} simulator 284 0| &

J|EOR AMICE
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H
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RvcController Z|2F HO| 2&|1} gridsimulator 2|2 CLI A|&2l|0|E{0|Ct. controller= sensor €18 S
= M-HBICE simulatore S BE 22 M scenario mapOi| M sensor 212 FE1 comman d%

| of
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2. References

24 e
|EEE Std 1016-2009 Software Design Descriptions &4 7| &
docs/rvc. pdf # = RVC Control SW S A2
docs/srs.md Software Requirements Specification 3. Terms and Definitions
docs/requirements.md SAHO|A FR, NFR, B4 MO & 20 X ol
docs/ooa_domain_diagram.md OOA domain model Design Context 27 CHet A|AES] HA, 217 £, 28 285 280 g
docs/ooa_ssd.md System Sequence Diagram2} system operation Design Stakeholder 22| Z1t0{ Olah2HAI7} Rl= ALEAL ASAL A8%L
docs/ood class diagram.md OOD class diagram2} SOLID =4 Design Concern stakeholder?} S H|0| A =FRI5H0F Sf= Al
docs/ood_sequence_diagrams.md OO0D sequence diagram Design Viewpoint =% concern= LH7| 72t B9 34 24 #3
docs/traceability.nd QAR A HAE XX A Design View viewpointE H 8| 2% Ax| 4A B3
e, (R SITH Cs 420 HHQ 28 Controller RvcController & FHik|= 3o H|O| 24|
Simulator Gridsimulator E 78 E = HE &
tests/*.cpp GoogleTest 7|2F HHe{/A|AE] HIAE
Command controller?} actuator == simulator0i] HE5H= F=4 Y
SensorSnapshot pending front interrupt2} periodic sensor 2= 22 THHF &5

Escaping HE0| 4Tl oM 2T EE=5 +=Y5t= controller SEf



4. Design Context

4.1 System Boundary

RVC Control SWE sensor 28 & ¢ actuator B S BHGt= controller & #Z0|Ch H2 ZHOHE 2 interrupt2 controllerd] 7|51, Z=/2
= /HX| sensor= HX tickDIC} periodic GIC|E = HEEICE controller= & €18 =85 sensorSnapshot 2% 28¢5 command & 48 ¢HLL

—

o 0

Left Sensor e

Right Sensor !— S

e

\ User }7 —start/stop
L -H"“q.

“‘\-_.\__‘.m
= ™
Dust Sensor —
" PeriodicsensorData e
N
. i
l,r’r o — Motor Motion
: SR -
test £ e
e = t:;?;;:;';;m ant’|  Front Sensor ————interrupt ,
GridSimulator ... R et 2 .
M | 5
_ o T  (leaner Po
~ @
.fpf’...__.- e e e A S S —————— s al:lpE.'i-E'E ............. e
e,
Digital Clock —— tick o | O



4.2 External Actors and Environment

2R R4
User
Front Sensor
Left Sensor
Right Sensor
Dust Sensor
Digital Clock
Motor

Cleaner

GridSimulator

24 24

startCleaning() 2 stopCleaning() 2E 2= controller HE{E HESICE

I

onFrontObstacleInterrupt() = ek X = eventE HETHLY,

PeriodicSensorData: : leftObstacle = &= ZOllE MEiE HETHLL

PeriodicSensorData: :rightObstacle = 2= Holl= &E

-

8 HeBic,

PeriodicSensorData: :dustDetected & TX| & X| HEiE HE T}

Okl

SICt.

tick() 2= F7|1E H38
Command: :motion = T THC]

Command : : cleaningPower alsS TSI

A5 o= 9O CH4 sensorfeventE RIS 10 commandE F X HEjO| &2 SHCH

4.3 Design Constraints

o C++2020F CMake 7|0t 2 Bl C S}

e Controller= concrete hardware %! gridsimulator M5 80| 2|&ESHX] BE=LE

e Front sensore interrupt, left/right/dust sensor= periodic 21822 22|28t

o =2 motor motion®t cleaner powerE X¥5l= command & S EHLE
o HAE = deterministic input sequence® 7|22 215 7S50} SHC}

e D= Markdown M= UTF-8& EHMASICEH



5. Design Stakeholders and Concerns

Stakeholder

User

Tester

Implementer

Maintainer

Reviewer

Concern

B4 AR, EX|, HOIS I, HX| HAT QAR S
Af8f{of $hCt,

QTAIE SAS B9l Y AAH HIAER S 2 Uoj
Of i},

M 2%, simulator, &8 EIRI2| MY A7} S=t6q0f &
Ct.

sensorkt command ZHEH A| EEF H2| 7} ®|$Hx| O} StCE

SRS Al 24 24 HIAEZ} =5 71580k S

4 =
controller 2E2t command &2 QA|EH S 2 HO|EIL,

sensor Y3 command 38 & 4 M2 X251 simulator 2

s 710

RvcController , Gridsimulator , core types BRSE=E FEc|ftll

2= 2EH L2 enum ?|8F commandE A= SHCE

FRE MH| 249} | AE DjEES SX|TICEH

6. Design Viewpoints

Viewpoint Concern

Structural Viewpoint DS FafA MY Ec

Interface Viewpoint public APIZ2} 1=5 A2}

Data Viewpoint Y OIojE #+E2t enum

Interaction Viewpoint Yt EH ST

State Viewpoint controller AE{2} FO|

Algorithm Viewpoint 3|0 Et= boost THoE A

Error Handling Viewpoint = simulator 213 2 &2} controller &E{ X 2|

Verification Viewpoint SPAEN HAE HE

=8 BH
DE H, class diagram, &l H
operation table, command table
data type table
sequence diagram
state diagram, &HElf H
ENSE =X

PE Hel H

traceability table



SDD

7. Design Views

7.1 Structural View

7.1.1 Module Structure

Lk

Core type

Controller

Simulator

CLI

Tests

=8 0

include/rvc/Types.hpp . src/Types.cpp

include/rvc/RvcController. hpp ,
src/RvcController.cpp
include/rvc/Gridsimulator. hpp ,
src/GridSimulator.cpp

src/main.cpp

tests/controller tests.cpp,
tests/system tests.cpp

x40

StaF SEF Ha M|7|, AEl, $1X], sensor data, command typeS H2|%t

A= HA HEi2t sensor snapshots 7|82 2 CHS motion/cleaner

commandE 2 &SHCE



7.1.2 00D Class Diagram

Gridsimulator

-vector<string> grid
-Position robot
-Direction direction
-BvcControlier controller

+fromLines(lines) : Gridsimulator

tHioadscenano(path) : Scenario
rdefaultMap() - vector<string»

Direction

srunimaxTicks, includeFrames) @ SimulationResult -
- istep(tick, includeFrame) : bool T
____..-""- +render(} : string -"'*-.__ﬂ
- +remainingDust() : int
I'-.
,,f"" : \\
o | 5'“-.
[ j \
RvcController II
-ControllerConfig config v
-Controllerstate state : :
: " simulationResult
-bool running .
-bool frontinterruptPendi 5 i 5
ol frontinterruptPending CENario e
-ool preferLeftTurn 3
_ o i _ +int dustCleaned
-int boostTicksRemaining +vector<string: maplines Bid s
i +Position finalPosition
B — _——— - ~ +int ticks : pe : :
: +Direction finalDirection
+startCl=aning() i
; +vector<string: (ogs
sstopCleaning()
+onFrontObstacleinterrupt(} —
sticki{Periodicsensorbata} - Command T =4
sreadPeriodicsensors|(PeriodicsensorData) : Sensorsnapshot ""--,_______
sdecidedextCommand(Sensorsnapshot) - Command k. -
__.-"L Ty
Il'l. ---l'l ke e
| x b
irete censorsmapshot
. 4 periodicsensorData reR Command
Controllerconfi -
: s +bool leftObstacle L +Motion motion
int dustBoostTicks baool rightObstacl e CleaningP l2aningP
+int dustEoos :hm[ EimetEE:E: sbaol ightnistacls :H;:m::a::-lerc eaningPower
! +bool dustDetected : :
1

o O

Controllerstate

Position

+int row
+int col




7.1.3 Class Responsibilities

Class
RvcController
ControllerConfig
PeriodicSensorData
Sensorsnapshot
Command
GridSimulator
Scenario

SimulationResult

Responsibility

=M 2| system interfaceE &0t o] HO &0 et commandE 2E ¢

boost duration €2 H EH 4= H|=28HC}

EZE, =, HX| periodic sensor 245 HESILCE

pending front interrupt2} periodic sensor 2f= 288 THEE 2 0|CH,

motor motion}t cleaner powerE &M HE&iot= =4 actuator EHO|CH

A X} 2HH0| M sensor/eventE BtES 1 controller commandE & 23%tLC}

AlLte]| 2 IFEM SHE XIE2 7= ti

'S

)
1>
[l
i
1l
Ll

MAEHAERCLI S0 2liesh 43 BatE ch=0F

C}



? 7.2 Interface View

7.2.1 Controller Interface

RycController:

RvcController:

RvcController:

RvcController:

RvcController:

Operation

:startCleaning()

:stopCleaning()

:onFrontObstacleInterrupt()

:tick({const PeriodicSensorData&)

:readPeriodicSensors(const

PeriodicSensorData&)

RvcController:

:decideNextCommand(const

SensorsSnapshot&)

Input

£2
0|0

9
gio

2
glo

periodic
sensor &l

periodic
sensor &l

Sensor
snapshot

Output

£Q
alo

£Q
0|0

£2
alo

Command

Sensorsnapshot

Command

o

s i 2% MEfE Festn MY
interrupt pending {2 £7|2}SiC},
idle JE{= ol motor

stop/cleaner off HE{7} £| == LHF &
2l AENR} boost timerS 7| $SHCH

=2 2 o T o= interruptS

pending &EfE 7| = SICE

X tickO}C}H sensor 242 ©rHsta C}
= commandE gHEHSICE

pending front interrupt2 periodic &&
= 2o

JEl, o=, HE| BEE 7|He=E

motionZ} cleaner powerE Z & 8ICH,

o
ra

25A
g

FR-01,
FR-03

FR-02

FR-04,
FR-05

FR-06
to FR-
15

FR-04,
FR-06

FR-07
to FR-
15



7.2.2 Simulator Interface

Operation

GridSimulator::loadScenario{const

std: :filesystem: :path&)

Gridsimulator::run{int, bool)

GridSimulator::step(int, bool)

GridSimulator::render()

Input

scenario path

max tick,

frame E& O

=
L=

tick H=,

frame X & O

=
=

He
(- E ]

Output

Scenario

SimulationResult

bool

std::string

7.2.3 CLI Interface

rvc_simulator [--ticks N] [--scenario FILE] [--quiet-map]

=4
--help, -h
--ticks N
--scenario FILE

--quiet-map

MEYHE =

ol ;A7
ApEt
scenario fileOl A tick 2- 3 map=
e N P= " FR-16
=Lt
FR-16,
XA tick 2=8t2 simulations &' s
ot Z1tE "tEeIC) r
FR-18
5t tick®| sensor 44, controller = —_—
=, command HE, log 4d= = 55 mr
S} )
Sl grid2t robot 28FS 2XIE e
map2 £ HEHZSICEH
49
Hold S50}
simulation tick == X|&StC}
scenario file® YO &7| mapit 7|2 tick 8 HH$IC

Z7|/EE mapt tick'E frame & WE01 log®t summary SIS 2 ST

A

0t 0IXt= 27 HIAXIZE usageE B0 S8 ZE 28 PRSI0
S HiESICE

0

| S S| S

t. scenario XM c|Lt 43 = 0|2|7}

sl
=

=

Els

™

25 HAX]

)

=
=

.



7.3 Data View

7.3.1 Core Data Types

Eld
ControllerConfig

PeriodicSensorData

SensorSnapshot

Command

SimulationResult

Position

7.3.2 Enum Values

Enum
Direction
Motion
CleaningPower

ControllerState

dustBoostTicks
leftObstacle , rightObstacle , dustDetected

frontObstacle , leftObstacle , rightObstacle ,
dustDetected

motion , cleaningPower , reason

ticksRun , dustCleaned , finalPosition ,

finalDirection , logs

row, col

Et
North , East, South, West
None , Stop, Forward, Backward , TurnLeft , TurnRight
off , Normal , Boost

Idle , Cleaning , Avoiding , Escaping

a4
HX| 24Xl E boostE FX|= tick +=0|C}. 7|24t 30|LC}.
tickOICt sampling=l= £&/$=/HX| sensor 20|Ct.

pending front interrupt®} periodic sensor gt ZE S T
ch 2= 0|C},

controller?}t actuator EE= simulator®]] B 6= A H
HO|LCk

simulator &8 Z1tet A= = 0|LC},

simulator 22X} LY robot ZHHO|LCE,

Ad
23

simulator®l A robot0| Hi2tE = 2HSF0|CY
motorlf] HEE =4 0|5 HHO|CH
cleaner &3 M|7|0|LC}.

controller2| &xH X0 A EHO|C}.



7.3.3 Scenario Data

scenario file2 ME¥E ticks=n EHY map: HHS=Z FHEICE map EXt= CHE 2|0l ZH=LC}

=k} = 1]
# ZHoll=

i
* tHX]
R, A~ BEES HElE S robot
3 =EZZ2 HI2lE = robot
v I E S Hi2t2 = robot
; MES Hl2lE = robot

mapdl= robot marker?} H=6| Lt 210{0F B simulator= robot markerE $HE2 5 R griddlM = sHE 712 8l 72 B3RS0, render Al #7H
2SF markerE CHA| TEAISICE



7.4 Interaction View

7.4.1 SD-01 Control Tick Loop

Simulator RvcController

samplePeriadicSensors()

-

tick(periodicSensors)

-

readPeriodicSensors(periodicSensors)

>

decideNextCommand(snapshot)

-

Command

. R T T -

cleanCurrentCell{command)

-

applyMotion{command. motion)

U

makelLogLine(...)

-

Simulator RvcController



7.4.2 5D-02 Front Interrupt Handling

Simulator

isObstacle(foryardPosition())

RvcController

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

[ ]
Len

samplePerigdicSensors()

Simulator

e

tick(periodicSensors)

B

include pending front int

avoid command

errupt in SensorSnapshot

RvcController



7.4.3 5D-03 Periodic Sensor Sampling

Simulator

isObstacle(adjacent(left))

e

isObstacle(adjacent(right))

U

hasDust({robotPosition)

e

PeriodicSensorData

o BRI

Simulator




1.4.4 5D-04 Obstacle Avoidance

R\"Cﬂﬂﬁtr[}ller E.................. Hé.ft.::;i;;e.i:l:.é.n&.Héi-l:‘lz.c;l.}ér.-lj........

decideNextCommand (snapshot) choose alternatihg turn direction

a[t[fmntnpen} R —| I ————

llllll

Command(Forward, qurrentCleanerPower) : : .
...... = [all front, left, and right blocked] .

[left open and nghtblncked] state = pscaping

>

...... .. Command(Backward, currentCleanerPower)

Command(TurnLeft, ¢urrentCleanerPower)

Em RS RSO EEEEE N W EEEE N -----------_--------------_----_----: 1.. r-I
[left blocked and right open]

Command({TurnRight, currentCleanerPower)

PR - RvcController




71.4.5 5D-05 Escape Until Possible

Simulator RvcController

tick(allBlockedSnapshot)

enter Bscaping

- | eftisopen] |

Command(Backward) state = Avoiding

loop | [while front, left, and right are | | D
5 blocked] : :

Command(TurnLeft)
tick(allBlockedSnapshot)

h. . ;-..-..-.-.-...r.-.---1r1-.-r-.r.1-..rr-.-.r.rr-1r1r..
; : [right is open]

EEEREREEE [EEREENREENREREREFEH:

Command(Backward)

B TR RIS PRI SRS o
WE SO F S N I S N HE BN EN NS FA NN EEE FE E AN ER S N EA S R FE B A e StatE — ﬁvn]dlng

tick(escapePossibleSnapshot)
g e

|_iE,a| [fmntlznpen]
: Command(TurnRight]

state = Cleaning Y s seindcdts bt et e sl [ .5

Simulator RvcController
Command(Forward)




71.4.6 SD-06 Dust Boost

Simulator RvcController
tick{dustDetected = true)
-
boostTicksRemaining = configured duration
Command(anyMotion, Boost)
N vl AR AT R O
. loop ; [while boostTicksRemaining > 0]
tick(dustDetected = false)
B
decrement boostTicksRemaining
Command{anyMotion, Boost)
.... ..............................................
tick({dustDetected = false)
-
Command{anyMotion, Normal)
el s S R R S e S s R s

Simulator RvcController



1.5.2 Controller States

el o|o| Fg =%

Idle X}

il

HAT HEE| X S= AEl Stop , Off
1.5 State View

Cleaning |12 Xs Ha HEl M4l open Al Forward
71.5.1 Controller 5tate Transition : 2

Avoiding ek ZHOHE interrupt 2 SH 21| S o= Al TurnLeft EE= TurnRight

Escaping = 2f2H8H0| 25 Oo] £T HES ol AE) Backward =

onFrontObstacleInterrupt() — ¥ S W pending interruptE 7|SEICL idle 2EHS| interrupt= CHE tick HHTHY| FE S FX| =L

 idte | S
iy ‘\ start{]leanmg ]

( stopCleaning()

o -

stopCleaning() ,—J,'r Eieanmg
i iy frﬂﬁtﬁqeﬂterrupt and side
stopCleaning()
open
s Avuh:hng front, left, right blocked ‘
| < anik ] | J
side opened all dlrectmn*s blocked tick{front open)

_4—'_'_'_'_'_
/ N

Escaping ="

\ |

| ¢
side directions blocked

%



7.6 Algorithm View

7.6.1 Tick Processing

. running_ O] falseO|™ Motion::Stop, CleaningPower::0Ff commands YHEISICE

. readPeriodicSensors() 7t frontInterruptPending_ 2} PeriodicSensorData = 2 B0l censorSnapshot = DhELE

1
2
3. decideNextCommand() 7l snapshot} #HY stateS 7|BI2=E command= EH™THCL
A

. tick({) 2 command 38 £ frontInterruptPending_ = falseE E|E2 interruptS AH|BHC

1.6.2 Obstacle Avoidance

- el 3} Motion
Hulo| HaEl Cleaning Forward
Hdlo| ofs| 0 EE0t HAE Avoiding TurnLeft
Xdikp| olg| D =01 H=| Avoiding TurnRight
ﬂtrl]»":"' n!'_ﬂhi—_'l— ﬂ';"'—?— L %_ﬂ Avoiding TurnLeft E|’ TurnRight % E'j%_fﬂl' "'rilE—lH
Het s 25 D5 0fF Ezscaping Backward

71.6.3 Escape Rule

escaping HEHUIA = ZHEZ0 50| 25 UEl S A& Backward command= PHEICICE S = 25 F iUt 0| 0] Eo|H HE 7= HElz ©

CHEICE BHE FHs MEf7t 5| avoiding S HEE| G2l ZH W02 S| ML

1.6.4 Dust Boost Rule

updateCleaningPower(bool dustDetected) = motion HEHI} SEIH O 2 cleaner DOWEr SHE HESHE HI|?F 24X 2™ boostTicksRemaining =
config .dustBoostTicks = F{EHETICEH HX| 7} ZX| S X] 810 Y2 boost tick0] CH 1 LA AZICH Y2 boost tick®| 02C 3™ Boost . OFL]H
Normal = PHEIEICE £ZE command M4 AMO|l= Forward SEOAMTHE powerE E5tD, 21| 2|H, £, HX| SEHOUAME= cleaner powerE 0OFff
Z LHE O}



7.7 Error Handling View

aE Xz
d| mapZ = simulator Al X4 std::invalid argument B4l
robot marker 818 std::invalid argument i
robot marker?t £ 0|4t std::invalid argument B4l
scenario file open & 1Ij std::runtime_error 2
scenario file®| map section 18 std::runtime_error &
run{) Ml S tick & std::invalid_argument S
grid H%| 5 =HE HOZE= 7551 0| S5HX| =Lt
2 2= 8l= CLl option usagesS £l E5 I E 25 HHEEICH
U = scenario 0|2 QF HAXIZ S5t Exr 3E 15 QrEteCL

7.8 Verification View

71.8.1 Test Strateqy

HAE =& CH &t
| HE, SX, interrupt 21|, /2 3
Controller unit test RvcController e
| = cleaner off
Simulator system HH HXHM dust B, =T EHE
GridSimulator :
test interrupt 2 2|H

CLI CTest rvc_simulator 212 d8#it scenario 7|8 HE s HE



7.8.2 Requirement Traceability

g4
i A 47 22 Az
Lo |
FR- RvcController::startCleaning |
ControllerMovesForwardWhenPathlsClear
1 ControllerState: :Cleaning
FR- RvcController::stopCleaning , idle
StopCleaningReturnsStopAndOff
02 command
FR- : :
03 decideNextCommand , Motion: :Forward ControllerMovesForwardWhenPathIsClear
FR- onFrontObstacleInterrupt |,
FrontInterruptTriggersImmediateAvoidance , SimulatorTurnsAfterFrontInterrupt
04 frontInterruptPending
FR- tick , SensorSnapshot::frontObstacle
FrontInterruptTriggersImmediatedvoidance . SimulatorTurnsAfterFrontInterrupt
05 2| command
FR- PeriodicSensorData , )
controller unit tests
06 readPeriodicSensors
FR- ' . . . .
07 chooseDpenSideTurn . Motion::TurnlLeft FrontInterruptTriggersImmediateAvoidance
FR- . : - . .
a8 chooseDpenSideTurn , Motion::TurnRight TurnsTowardOpenSide , SimulatorTurnsAfterFrontInterrupt
FR- LS 10 :
09 preferbLeftTurn_ , +}ﬂ— ﬂlEH = A AlternateskhenBothSidesAreOpen
FR- all-blocked THel AllBlockedEntersEscapingAndKeepsBackinglUp , SimulatorUsesBackwardEscape |,

10 ControllerState: :Escaping SimulatorKeepsCleanerOffDuringBoostedEscape



8. Design Rationale

8.1 Major Design Decisions

a3

Hal ZIO 22 onFrontObstacleInterrupt() ETF controllertf] MEHSTICE,

E/R/HX| 452 tick(PeriodicSensorData) Z=0CH controller®| HESHCE

ks

pending front interrupt2} periodic 2f2 3 &5HH

readPeriodicSensors() —

SensorSnapshot = = D"': 1‘

decideMextCommand{) — ol ok X He 2 EL0G

e

Escaping MEHO|A] AM2FEF0| Al O QI2™H BIE A Backward commandS B

=Y.

#lH Chil HXF SEqof] HE S

Gridsimulator = controller command=S & H| SIE
=

8.2 SOLID Analysis

A

QPAE M front sensor?t interrupt 242 2 EEH6H 0}
&7 wiZ0|Ck.

periodic sensor sampling 2 AFEE controller API0Y| =
= PrE57| floiA 0|t

M= CHE 2= timing2 T

A 0[Ct,

e
=
=
n
0

i

o= Holst?| FioH

Z|0], §E, boost MEHS THP HIAESEI| €A 2rE7| Fol
AO|Ck,

FR-112 HE 7t
ot2| #{siA{olCt.

AMEMX| 22 71 @A S HE UHE

A =0 B0l 2PAIEE = AE517] fIsHMO|Ct

Principle Application

SRP RvcController = H|O{ ™0 HEI5t 0, Gridsimulator = 2D 0| F HE20F SISO

OCP sensor =2 PeriodicSensorData 2 interrupt APIZ F&3E|M M sensor =71 Al controller E&0[ 7}s5HCE
LSP simulator2t & & 3t=%0] 0{EEH= 22 command 2|0 S =22 CHH| 7HS3ICE

ISP controller®] public interfaces= AlE, £X|, interrupt, tick, THEHY| Q% EH2 gperation22 22| EICE

DIP controller= concrete simulatorL} hardware®| 2| Z5HX| 10 Zf HH|2F =4 commandHITH 2| EEHCE



8.3 Constraint Satisfaction

A< S5 Y

C++20 % CMake 7|8H2IE CMakelists.txt MM cMmake_cxx_sTamparp 28 O rve_core, rvc_simulator, rvc_tests target= H2|EHCY

UTF-8 2X 2= Markdown A= UTF-82 EABICE
olEg S8l controller?t concrete hardware®| 2| Z6HX| 21 sensor data®t command value®t CHELC}
HI=E JhsStHAE controller 2182 ZF HH 2 H 2510 random L= wall-clock 2|EME £=X] &=L}

QAN 2FAM FRE 44 2242 H|AE 0|5& SRS, SDD, traceability = A0 /X[ 2L,
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RVC Controller

r~J

Fara

Ema omfT

#include “recs Types.hpp®

nare

cpace rve {

struct ControllerConfig {

imt dustBoostTicks{3};

I
rlazs RvcController {
public:
cxplicit Rvclontroller({ControllerConfig config = {});
vold startCleaning();
woid nra:iie:r;rgiﬁ;
vold onfFrontObstaclelmterruptl );
[[nodiscard]] Command tick{const PeriodicSensorDatal periodicSensors);
[ [nediscard]] SensorSnapshot readPeriodicsensors{const PoriodicSensorDataf periodicSensaors) const;
{ [nodiscard]] Comsand deocideRewtCossand(const SensorSnapshotf snapshot);
[ [nediscard]] ComtrollerState statef) const;
{ [nodizscard]] bool isRunning() const;
[ [nodiscard]] int boostTicksRemaining() const;
private:
[[nodiscard]] CloandngPower updateCleandngPower(bool dustDetected);
[ [nodiscard]] Motion chooscdpenSideTerni{boal leftObstacle, bool rightObstacle);
{ [nodiscard]] Comsand sakcComsand{Motion motion, CleandingPower power, std::string reason) con
Controdlerfonfig config ;
ControllerState state {ControllerState:-Idle};
bool running {falsec};
bool frontlmterruptPending {false};
boal preferbieftTorn_{trwc};
imt boostTicdksREemaining {8];
}i

Command Rvolontroller: :decideMextCommand({const Sensorsnapshot& snapshot) {
if {lrunning ) {

return sakeCommand(Motion: :S5top, CleaningPower::04Ff, "controller idle");

const CleaningPower power = updatelleaningPower(snapshot.dustDetected);
const bool sidesBlocked = snapshot.leftObstacle && snapshot.rightObstacle;
const bool allBlocked = smapshot.frontObstacle & sidesBlocked;

if {state_ == ControllerState::Escaping) {
¥ (sidesBlocked) {

return makelommand({Motion: :Backward, power, "escaping: keep backing up until a side exit opens”);

(ST

state_ = ControllerState: :Avoliding;
return sakeCommand(choosebpensideTurn(snapshot. leftObstacle, snapshot.rightObstacle), power,

"escaping: side opened, turn toward exit");

if {!snapshot.frontObstacle) {
state_ = ControllerState::Cleaning;

return sakeComeand(Motion: :Forward, power, “front clear: forward cleaning”);

if {allBlocked) {
state = ControllerState::Escaping;
return sakeCommand(Motion: :Backward, power, "front interrupt and both sides blocked: enter escaping”);

state = ControllerState: :Avoiding;
return makeCommand(choose0penSideTurn(snapshot. leftObstacle, snapshot.rightObstacle), power,

"front interrupt: stop forward motion and turn®);



RVC Controller

vold RvcConmtroller::startCleaning() { 94 % (leaningPower RvcController::updateCleaningPower({bool dustDetected) {
running = true; 95 if {dustDetected) {
state = ControllerState::Cleaning; 96 boostTicksRemaining = config .dustBoostTicks;
frontInterruptPending = false; a7 t else if (boostTicksRemaining > @) {
) Q8 --boostTicksRemaining ;
}
void RvcController::stopCleaning() { 184
running = false; 181 return boostTicksRemzining » @ ¥ CleaningPower::Boost : CleaningPower: :Normal;
state_ = Controlleritate::Idle; 1as }
frontInterruptPending = false; 193
boostTicksRemaining = 8; 184 ~ Motion RvcController::chooseOpenSideTurn(bool leftObstacle, bool rightObstacle) {
) 185 if {1leftObstacle && rightObstacle) {
186 return Motion::TurnlLeft;
void RvcComtroller::onFromtObstacleInterrupt() { 147 }
if {(running } { 183
frontInterruptPending = true; 189 if {leftCbstacle && !rightObstaclie) {
} 114 return Motion::TurnRight;
:, 111 }
114
Command RvcController::tick(const PeriodicSensorData& periodicSensors) { ah 1f (!lefrobstacle && IrightObstacle) {
if (lrunning ) { 114 const Motion selected = preferleftTurn_ ? Motion::TurnLeft : Motion::TurnRight;
return makeCommand(Motion: :Stop, CleaningPower::0Ff, "controller idle"); s preferLeftTurn_ = lpreferieftiurn_;
1 116 return selected;
J 117 }
const Sensorinapshot snapshot = readPeriodicSensors(periodicSensors); AE
Command command = decideNext{ommand{snapshot}; 0 return Motion: :Backard;
frontInterruptPending = false; i }
return command; el
? 122 % Command RvcController: :makeCommand(Motion motion, CleaningPower power, std::string reason) const {
123 const CleaningPower outputPower = motion == Motion::Forward ¥ power @ CleaningPower::0Fff;
Sensorsnapshot Rvolontroller::readPerlodichensors{const PeriodicSensorData& periodicSensors) const { oy
return Sensorsnapshot{ i return Commandi
fFrontdbstacle = frontInterruptPending_, it 'mﬂTiDﬁ = motion,
leftObstacle = periodictensors.leftObstacle, i ‘EResNrings ouey 2 OUNIE ROy
.rightObstacle = periodicSensors.rightObstacle, s ) et e bt
dustDetected = periodictensors.dustbDetected, e £
s 138 }
- 131

132 } // namespace rvc



Others

struct PeriodicsensorData {
bool leftObstacle{false};
bool rightObstacle{false};
bool dustDetected{false};

e

struct SensorSnapshot {
bool frontObstacle{false};
bool leftObstacle{false};
bool rightObstacle{false};
bool dustDetected{false};

13

struct Command {
Motion motion{Motion::Mone};

CleaningPower cleaningPower{CleaningPower: :0ff};
std::string reason;

13

[[nodiscard]] Direction turnLeft({Direction direction);
[[nodiscard]] Direction turnRight({Direction direction);
[[nodiscard]] Direction opposite(Direction direction);
[[nodiscard]] std::string toString(Direction direction);
[[nodiscard]] std::string toString{Motion motion);
[[nodiscard]] std::string toString{CleaningPower power);

[[nodiscard]] std::string toString({ControllerState state);

T /f namespace rvc
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FrontInterruptTriggersImmediatefvoidance
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RvcControllerTest

RvcControllerTest.
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RvcControllerTest.

RvcControllerTest.

RvcControllerTest.

RvcControllerTest.

RvcControllerTest

RvcTypesTest.TurnLeftCyclesThroughAllDirections

LAllBlockedWithDustKeepsCleanerOffButPreservesBoostBudget

EscapinglgnoresOpenFrontUntil5ideOpens

EscapingTurnsTowardRightSideExit

EscapingUsesAlternationkWhenBothSides0Open

DustBoostLastsConfiguredTicks

DustDetectionRefreshesBoostBudget

ZeroTickBoostConfigurationDoesMotBoostOnDust

.AvoidanceQutputstaysOffiihileBoostStatelsMaintained

HAE #lo]A

Arglnh HA| ZX7t SA0] BT 2

2|LE 11D boost 0|42 BESI=X
=

BE F M| dH s ESH EHER0
= {7 X| EESI=X] 35

BHE £ 2= ©@HEA7 EaelH 25 ot
=Xl 85

BE F YE0| 25 ERS o 2H gk
ut &S H25=X 4=

HX| 24X = H4H-E tick S boost &
271 RXE =X HE

boost & HX|S ChA| ZXI5HH boost
FHA tick0| A4 s =X HE

boost tickQ] 021 HHMA] HEX] ZHX| Al
Ol= normal 4 E |X|6t=X] A4S

boost #E}Z} o 2T 0| Z0f=
2|7t THX[ D HE = = boost?}
O|HX[=X &

RvcTypesTest.TurnRightCyclesThroughAllDirections S| M HAO| | 2HEE Z2HIE M2 EEI=X] HE
RvcTypesTest.OppositeMatchesTwoRightTurns HECH gk A At0] 28|H £ Hal AX|st=X] A=

High Ol BE. B MP|, FIESS HE8l 21 FXE0| orEH
RvcTypesTest.5tringConversionsExposeStablelogNames ﬂLI|%j’“

£ [=]

=y
»C
m
| >
m
-

Hl: 4 passed / 0 failed.

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

a2

Passed
Passed

Passed

Passed



@ RvcControllerTest (17) : 4 @ Rvclypeslest (4) < 1ms

@ AllBlockedEntersEscapingAndKeepsBackingUp : GoogleTes... ﬂ Dpi:l'i:lﬁitE!r'n"'latl:h'i':"ET'lu"n'l."_'lF:.il'_'fhtTUiTl‘i- <« 1ms Eiﬂ'l:lgll':'!TEE----
@ AllBlockedWithDustKeepsCleanerOffButPreservesBoostBudget : GoogleTes... %

Ctrinar nnvarcinncEvnacaStahlal Aokl £ T g
@ AlternateswhenBothSidesAreOpen : GoogleTes... & StringConversionsExposeStableLogNames - 1ms GoogleTes...

@ AlternationPersistsAcrossClearTicks < GoogleTes... (] TurnLeftCyclesThroughAllDirections < 1ms GoogleTes._..
@ AvoidanceQutputStaysOffwhileBoostStatelsMaintained : GoogleTes...

@ TumnRightCyclesThroughAllDirections < 1ms GoogleTes...

@ ControllerMovesForwardWhenPathlsClear z GoogleTes...
@ DustBoostLastsConfiguredTicks : GoogleTes...
@ DustDetectionRefreshesBoostBudget z GoogleTes...
@ EscapinglgnoresOpenFrontUntilSideCpens : GoogleTes...
@ EscapingTurnsTowardRightSideExit z GoogleTes...
@ EscapingUsesAltemationWhenBothSidesOpen : GoogleTes...
@ FrontinterruptisConsumedAfterOneTick z GoogleTes...
@ FrontinterruptTriggersimmediateAvoidance : GoogleTes...
@ IdleControllerReturnsStopAndignoresFrontinterrupt : GoogleTes...
@ StopCleaningRetumnsStopAndOff ¢ GoogleTes...
@ TumsTowardOpensSide z GoogleTes...

@ ZeroTickBoostConfigurationDoesMotBoostOnDust : GoogleTes...



System Test

5. A|Z2|0|E| A|AH HIAE Z3}

AZ2|0|E AlAH HAEE Gridsimulator , RvcController , ™ HOHZ, 23 0|2 H2|7t S8 SS0|M SHIEH SESI=X| HAS Lt
i
e EHIAE #HO0|A a5 e
=]
i e ; Al=Z2i|0|5 2} HAZ Hast0 WX ] 3 boost
viSystemTest.SimulatorCleansDustandlogs Commands =
FE =12 G2 =X 85
; olsl WollA =T E 5 SElU off7t HEE=
2 RvcSystemTest.5imulatorUsesBackwardEscape
A
S20| 2tHs| 23 Fot A& X HHEE W2|=X
3 RvcsystemTest.5imulatorKeepsCommandingBackwardiWhenBoxedIn '_"l':'II
=
4 RucSystemTest.5imulatork BackingUpUntilSideExitO 'ﬂ%%é +%—_IL?} ‘ﬂ"—' [[H:"me l I-:_' aE,_l é
vesystemTest . SimulatorKeepsBackingUpUntilSideExitOpens xd
HOZ B|™Mot=X HE
5 RvcsystemTest.5imulatork 1 {HF fDuringh tedE beoat MEH{HM' E'_ I-% I}l ilﬂl El:ﬂ %ﬂﬂf E
vihystemTest.5imulatorKeepsCleaner uringBoostedEscape
’ : ; : 2|47t WX =X AS
A 220|527 He HOES PIHEES HESID =
G RvcsystemTest.5imulatorTurnsAfterFrontInterrupt N
. : HI2 7| 3| HBt=X] HE
T RvcSystemTest.SimulatorRunbithZeroTicksL RobotAtInitialP 0tick &8 A 2 #%], &8, X, 271 271 &
vihystemTest.5imulatorRunWithZeroTicksLeavesRobo nitialPose
EiE RAE=X] EE
8 RvcSystemTest.SimulatorRejectsNegativeTicks S tick A8 QHE 0|22 HESt=X| =
| W ACYS T AM 207} 7|0 A= X7
9 RvchystemTest.SimulatorCanAppendRenderedFrames
E =X HE

A Eg0le AAY HAE A7 9 passed / 0 failed.

a2

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

A|E2{|0|E] XFA|0f| CHSH A E

6. AlLI2|2 I} HAE Zi}

ALPE|2 I HIAEE .rve OME 28, H Y AHE, 25 01 2LF, 8= tick, 8 ST 2 HE 52 SAEEICL

H
= HIAE FAHo|A o= iy =
. e et AlLt2|2 MM ticktt map HHMES ZHt
1 RvcScenarioFileTest.loadsScenarioFileWithTicksAndMap Sl w3 Passed
=H 2Eo=X] E3
’ map H40] gL} H|H = ALIEZ|2E = et
RvcScenarioFileTest.RejectsMissingOrEmptyMapFilesDuringload T a2 asse
= EHAlo A HESH=X EE
3 Rvcs ioFileTest.RejectsRobotMarkerE Afterloadingd =% 0717 & o B Al=Eol Passed
vcScenarioFileTest.RejectsRobotMarkerErrorsAfterLoadingMa Bl R
. E Ef A THAO) M HEat=X] 2E
o _ o , = tick AlLE| 27} HE SHA[0 A ol2] A
4 RvcScenarioFileTest.RejectsNegativeTickScenarickWhenRun L s Passed
elE =X 48
: o + Bl S0 CiEt #x 4F 750 d I
RvcScenarioFileTest.UnknownSymbolScenarioDocumentsCurrentValidationGap . asse
H &2 3¢ 7l=e= =M=
ALkl I HIAE AH: 5 passed [/ 0 failed.
8. CLI HIAE Z3}
CUHAEE 9EE rvc_simulator d¥ O}R0| 7|2 SH ALIZ|2 Y8 SH2E e ERE=A ASTHCL
HS HIAE #|0o]A as e a2
1 SimulatorCliDefaultRuns 7|2 Cu AlEeEjo|E d¥o| d=5HoZ ARE =X AT Passed
2 SimulatorCliContinuousBackwardScenarioRuns CLIZ} continuous backward A|LI2|2E HE2=EHo 2 A#si=X]| 4= FPassed

CLI HIAE £4|: 2 passed / 0 failed.



System Test

Al=20|E{7t ALEXLZL OlohE == A 7|1Z2 E "H7|=71?

4 @ RvcScenarioFileTest (5)
@ LoadsScenarioFileWithTicksAndMap : GoogleTes...

4 @ RvcSystemTest (9)

@ simulatorCanAppendRenderedFrames - GoogleTes... © RejectsMissingOrEmptyMapFilesDuringLoad ROt

@ simulatorCleansDustAndLogsCommands . GoogleTes... © RejectsNegativeTickScenarioWhenRun " GoogleTes...

@ simulatorkeepsBackingUpUntilSideExitOpens : GoogleTes._ @ RejectsRobotMarkerErrorsAfterLoadingMap < GoogleTes...

@ UnknownSymbolScenarioDocumentsCurrentValidationGap : GoogleTes...

@ simulatorKeepsCleanerOffDuringBoostedEscape : GoogleTes...

@ simulatorKeepsCommandingBackwardWhenBoxedin : GoogleTes...
@ simulatorRejectsMegativeTicks - GoogleTes...
@ simulatorRunWithZeroTicksLeavesRobotAtinitialPose : GoogleTes...
@ simulatorTurnsAfterFrontinterrupt : GoogleTes.

@ simulatorUsesBackwardEscape : {EiC|-;:+g|ETEE--: / |% EEQl- A| Ll-El @ R ; I' E -6H A-I &%M 9EI _JI\_ 9\)1%7 |-?

@ simulatorCliContinuousBackwardScenarioRuns

® simulatorCliDefaultRuns




7. ALIE2|2 2|F HAE &>

ALI2IR 3| HIAELS scenarios C|EE2|Q CHE /& DIAUS A#s

+, He 27 7S EH 4 ST

(=)
= ALtz|2
=2
1 backward escape.rvc
2 backward_escapel.rvc
3 boundary without outer wall.rvc
4 clear_corridor_forward.rvc
5 continuous_backward.rvc
& dense_dust_maze_extreme.rvc
¥ dust_and_interrupt.rvc
3 dust_before dead end escape.rvc
9 dust_trail_boost_refresh.rvc
10 front_both_sides open.rvc
11 front_clears_but sides still blocked.rvc
12 front_left only open.rvc
13 front_right_only_open.rvc
14 large open_room_dust sweep.rvc
15 long_escape_left_exit extreme.rvc
16 long _escape_right_exit extreme.rvc
17 narrow_tunnel_sides_blocked front_clear.rvc
18 ragged_map_edge extreme.rvc
19 repeated front_interrupts_alternation.rvc
20 sealed box_extreme.rvc

ALi2l2 2| HIAE 2A: 20 passed / 0 failed.

i =S fIAl =E B, L8 U o, T HX| 2, 0|5 BE =,
a5 e

el FHM 2T = HS HELAZ FT6I= 72 HE ES
I EHE F20M =T 22 HE0| 7|t 32 HWc=X| HF
2= Ho| gl= 34 QoM B AHEES 2| H0| 2FEHo = SEHSH=
NEE
HONZ0| Bl= S0 A& HE HAS=X HS
Al ofel Aefol| A 0f tick T -1t 22 offE RXISH=X HE

Xt B2 ST 0|20|M boost 42} 21|71 7|0 =52 = BE5=

OIX| ZX|Qt Het QIE{HET} 8 QU= AILI2I20HIA boost® 31| 217}
dex| HE

DIX| M4 X% ot YoM PEI0 22|UE nEX| AE
t2t 0| S5 boost BIAS AASHEX| HE
it Zol S o Ff A

0| ChA H e £HO| ofel &

M| HHS
HEfOM H2 2T E 2F 2HSI=X] HS

Helst=Al 43

.
=
2l F% =2 2|0 S sHsh=X]

bl g4
S0 EE 32 £2|H 3|0 S +=H5t=X| HF

UhEE= T AHEENA 2 & u| 720| X=X EE

=4 BoilM ?{X|2 HFE FAIH =T BEE tr=ot=X] HS

a2

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed
Passed
Passed
Passed
Passed
Paszed
Passed
Passed
Passed

Passed

Passed

Passed

Passed



MOl A|AH EAE 438

System Test

=
«9

ScenarioFiles/RvcScenarioRegressionTest (20)

@ ScenarioFileRunswithExpectedOutcome/backward_escape rvc [bac... < 1ms GoogleTes...
@ ScenarioFileRunswWithExpectedOutcome/backward_escape2_rvc [ba... Tms GoogleTes...
@ ScenarioFileRunswithExpectedOutcome/boundary_ without_outer ... < 1ms GoogleTes...
@ ScenarioFileRunswithExpectedOutcome/clear_corridor_forward_rvc... < 1ms GoogleTes...
@ ScenarioFileRunsWithExpectedOutcome/continuous_backward _rve_ < 1ms GoogleTes..
ﬁ:{iff:ﬁ @ ccenarioFileRunsWithExpectedOutcome/dense_dust_maze extreme__. 2ms GoogleTes..
E#ﬁﬁﬁ#ﬁ#ﬁ @ ScenarioFileRunswithExpectedOutcome/dust_and_interrupt_rve [du... < Tms GoogleTes...
tick=11 frontInterrupt=false leftPeriodic=open rightPeriodic=open dustPeriodic=clea © scenarioFileRunsWithExpectedOutcomey/dust_before_dead_end_esc... = 1ms GoogleTes...
i;;;ﬁ&ﬁi HACHECA0I=CRAE) C LURDNASD Feason= (xank) cLux. & iommmrg clenning: @ ScenarioFileRunswWithExpectedOutcome/dust_trail_boost_refresh_rv.. < 1ms GoogleTes...
ﬁ:’f:’f:jﬁ @ ScenarioFileRunswWithExpectedOutcome/front_both_sides open_rvc... < 1ms GoogleTes...
h.4.4.4.8 @ ScenarioFileRunswithExpectedOutcome/front_clears_but sides still_.. < 1ms GoogleTes...
it @ cScenarioFileRunswithExpectedOutcome/front_left_only_open_rve [f.. < 1ms GoogleTes...
tick=12 frontInterrupt=false leftPeriodic=blocked rightPeriodic=blocked dustPeriodi . _ _
position=(2,7) direction=East cleaned=0 reason="front clear: forward cleaning" @ ScenarioFileRunswithExpectedOutcome/front_right_only_open_rvc_ < 1ms GoogleTes...
fﬁ’ffﬁﬁ @ ScenarioFileRunswithExpectedOutcome/large_open_room_dust_sw... 1ms GoogleTes..
ﬁ:#:,‘i:;ﬁ @ ScenarioFileRunswithExpectedOutcome/long_escape left_exit_extr_ < 1ms GoogleTes...
i @ ScenarioFileRunswWithExpectedOutcome/long_escape right_exit_ext.. < Tms GoogleTes...
?;::?r;a;icks=12 dustCleaned=0 remainingDust=0 finalPosition=(2,7) finalDirection=E ﬂ CeenarioFi EH_.uHEWi'thEHpE{tEdl:]utEDmEJ.I'narfﬂw_tunnel_ﬂidEE.—hlﬂ{k_“ = 1ms Gﬂﬂg aTes
HEHHEHEHH @ cScenarioFileRunsWithExpectedOutcome/ragged_map_edge_extrem... < 1ms GoogleTes...
T @ ScenarioFileRunswithExpectedOutcome/repeated_front_interrupts_... < 1ms GoogleTes...
e @ cScenarioFileRunswWithExpectedOutcome/sealed_box_extreme _rve [s..

PS D:\OOAD_VIBE\ooad-vibe> |



9. A&

¢l Debug BE 7|E2 = TH 577 HIAE 25 SARUCE B A2 A&/FA, idle B Xc|, F0HZE LEHEE 24|, 22 20|, 9fel 24 EE,
HX| boost H4, boost A, 3|I|/EHE F S|4 off, EI Wl A|Z20|H 212 HIGE, AlLi2|2 IHE =9 5 2F X2, CHE AlLt2|2 214 S&,
CLI 230 s} AEEl s=HS ST,
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System Code Analysis

CppCheck Clang-Tidy

PS C:\Users\i= * & \Desktop\CHEH\ 27328 227\ K| 22 2 2 2 B\ S\ooad-vibe> cppcheck style performance, portability include src/ 2381 --- CLANG TIDY STARTED ---

Checking src\Gridsimulator.cpp ...

1/4 files checked 49% done PROJECT

Checking src\RvcController.cpp ... PROJECT
PROJECT

oad-vibeybuild\ALL BUILD.wvcxproj [Debug|x64]

ad-vibe\build\Continuous.vcxproj [Debug|xed]
ad-vibe\build\Experimental.vcxproj [Debug|xBd]

ad-vibe\build\INSTALL.vcxproj [Debug|x64]

gd-vibe\buildi\Nightly.vcxproj [Debug|xbd]
ad-vibe\buildi\NightlyMemoryCheck.vcxproj [Debug|xed]
ad-wvibe\build“RUN_TESTS.wcxpr [Debug|x64]

ad-vibe\build\ZERO_CHECK.vcxproj [Debug|x64]

ad-vibe\build)_ deps\googletest-build\googlemock'\gmock. vexproj [Debug|x6d]
ad-vibe\buildy_de googletest-buildigooglemockgmock main.vexpro] [Debug|xEd]
ad-vibe\build\_ deps\googletest-buildi\googletest\gtest.vexproj [Debug|x6d]
ad-vibe\build\_deps\googletest-buildi\googletest\gtest main.vcxproj [Debug|xfd]
ad-vibe\build\rvc_core.vcxproj [Debug|x64]

ad-wvibe\buildyrvc_simulator proj [Debug|x64]

ad-vibe\buildyrvec_t j [Debug|x64]

-build\ALL_BUILD.vcxproj [Debug|x64]
est-build\INSTALL. proj [Debug|x64]
est-build\RUN_TESTS.wcxproj [Debug|x6d]
st-buildi\googlemo LL_BUILD.vcxproj [Debug|x64]

PROJECT #1
PROJECT
PROJECT
PROJECT #:
PROJECT
PROJECT

ECT
PROJECT #1.
PROJECT
PROJECT

OJECT #9
OJECT

0% 0% 15 0% 09 0% 0% 0% 0F 0% 0F 0% 0F 0F 0% 0F 0F 05

R s T T T

ad-vibe\buildy_de
ad-vibe\buildh_dep
ad-vibetbuildh_dep

o s PR i R I O T o O e 0 e s Y R g I S e T o S o T o s B |

ot

st-build\googlemock\ INSTALL .vcxproj [Debug|x64]

st-build\googlemock\RUN TESTS.vcxproj [Debug|xed]

st-build\googletesth\ALL BUILD.vcxproi [Debug|xes]
ogletest\INSTALL.vexproj [Debug|x6d]

L {jCC fec

(125
Mm M m

r+

M Mm M M

=

ECT
OJECT
PROJECT
PROJECT
PROJECT

(T (LT o

t-subbuild\ALL_BUILD.vcxproj [Debug|x64]
t-subbuildyZERO CHECK.vcxproj [Debug|x64]

AR AR

CHu TH rHu CH rHU C T

I% 0% 0% 1% 0% 0% 0% 05

(L EE o

PROJECT: C:‘\Users\ZEXsi\Decktop [T\ 27|\ 3T 2T EH A S LY 2\ W S\ooad-vibe\buildy deps\googletest-subbuild\googletest-populate.vcxproj [Debug|xéd]

a4/4 files checked 188% done
PS C:\Users\Z A3l \Desktop\TIZH\ Bt 713 |\ZUHI X| 32702 9 2 2 \tay_5\ooad-vibe> --- CLANG TIDY FINISHED ---




System Code Analysis

CppCheck

1) Cppcheck Z1}

« 3

1 1: GridSimulator:

Xl 40} static B2 HEAY = A= UK S0f Ciet AR F 10 (style) 2210] ZHX|EASLICL

Clang-Tidy &4 €1}, 24 IC0M £7t= BX|E 2 BF 2{8F AlgLt H|22] =
radjacent & static M9 Jts

Clang-Tidy

# 2) Clang-Tidy 23}

oY 2X|: [GridSimulator.cpp:L239](file:///C:/Users/ 2 M &l /Desktop/thEt /27| /38HA 2510 | /M| X SR L M 2/HW_5/00ad-
vibe/src/GridSimulator.cpp#L239)

= GridSimulator Sef4A2| HH HE ALESH] g1 SEHHLE SH6I= RECEIH 442 &A40|2& static HH &

HIAMZX]: style: The member function
A she

= HEst= 20| HFEELULCH

2. RvcController:

‘rVC:

:GridSimulator: :adjacent’ can be static. [functionStatic]

s
o =

-makeCommand &= static MY 7t=

O 21Xl: [RvcController.cpp:L122](file:///C:/Users/ 2T /Desktop/CH St /51 7| /3THA 2317 |/ M| K| S| L 2 /HW_5/00ad-
vibe/src/RvcController.cpp#L122)

A X]: style:
29
o 4 YL

The member function

‘PvC:

Y BAE oA LRl QATA Ul WS BESIK Q7| R0 stetic W] BT PAS0] BERY this ZOIE HE

:RvcController: :makeCommand® can be static. [functionStatic]

= z=
2B B

4. HE TK| At

F

rir

functionStatic 2ENY A= T2 20| DAY &

|
s HEFELICL

nok

o
rir

== XFEHQ 2F = OFLICE D5l ZEo| FHI HESIE

CppcheckOl| M HEEl 2712
FI5H ofei2t Zo| HESI=

1. GridSimulator::adjacent HE:
o [GridSimulator.hpp](file:;///C:/Users/E M3 /Desktop/CHEL/E 7| /38HA 28H7 | /24 M| K| 7L 2 /HW_5/00ad-
vibe/include/rvc/GridSimulator.hpp)HlA position adjacent(...) MY U static & 0|22, [GridSimulator.cpp](file:///C:/Users/=

#/Desktop/CHE /22| /380 237 | /M| K| S 7 L2 2 /HW_5/00ad-vibe/src/GridSimulator.cpp)2] HE M 50| 22 const 7|HEE
ML T,

2. RvcController::makeCommand HZA:

o [RvcController.hpp](file:///C:/Users/E ¢ /Desktop/CHE/2 7| /38 287 |/ M| X S E R 2 /HW_5/00ad-

A = T

vibe/include/rvc/RvcController.hpp)X command makeCommand(...) 2 U static & 0|1, [RvcController.cpp](file:///C./Users/&

¥ /Desktop/CHEH/S 71 /33HA 2507 | /4 M X S = /HW_5/00ad-vibe/src/RvcController.cpp)2l 2HE M 50l 22 const 7|HEE
M| HEL|Ct,

= 2

ofn
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Trouble Shooting

— - - .
Xt ol X1 Al 20| 2| ™ LA
SEISHl, SF A QO CHA| F X
— - —t |_
2 Xl ot= SA| 0| £2|B 2, 2|7} ol| 2 E| K| e
tick=6 exit o
] 2 o~
rd cle: backproblemsolve” E 2 X| 0| A o & -
HHHE
L
SSD-05 HOM loopZ S I front is openO|H BILIQ=0], SX 3t 4 jo1 Hj2 oi| ol it H#
20| gi= A7t E|O2 FA YOS ZiCH §2 JH= Algo] £, 0| 2HS B2 YshM HE . H
R0 &7 SESIT 2 sof . L
2|9} HE'-'H SD-050 M= $ﬂ 22 HAso}
HAS 2Xo| o2t AR S 3 HA

ZXI8l= HIAE HO|A £7} Unit test, SimulatorE 0| 2%t Test
EE?} .J-_I-lE|:|=| '_'A‘JE —;,:,1[ I:II-_',r.” ?SI-]I;IH -‘»JH

requirements.md .
| L [a = k4 5 AT |='F{
=M Sk aH=| 10} E] ooa_ssd.md 7]
Sd HAEZ @ RvcController.cpp (line 54) MlA| Escaping MEHS| ®E EHE fron - '
Lefe/right B SIS HHE AAULICH O $2 T3 a0l HRAR 297 2% 43 5 ; ]
ood sequence diagrams.m
/2 = SILI7H SR mok S| ) 7

T L |

il

* Unit test: @ controller_tests.cpp (line 102)

* Simulator test: @ system_tests.cpp (line 71)
— T o7l MEls

o ZM A4l requirements, SSD-05, SD-05, class/domain diagram, traceability (%) Al 24w 2=
=~ +60 -36
tick=8 a8 g4k
d src/RvcController.cpp +4 -8 ~
rd cle * cmake --build build --config Debug SZt
+13 -4
®* ctest --test-dir build -C Debug --output-on-failure =1, 14/14 tests/controller_tests.cpp i
* scenarios/backward escape2.rve T HHOME tick 2 0|F frontInterrupt tests/system_tests.cpp +24 0 ~

open0ilA 2| F5t= A #2ITsL|C
o7/l o O &7| v




Trouble Shooting

P M= 21H STL Ecleaner HE|2SHA R S?

G

. QPEAEO= EOE ZX| A| CleaningS HZ|of &t
Hl, 2tolR. @A 7IZ0 2= HHSIHLE ST 0 cleaner® T2t e HALIL, o AEIX-” :rl'-cl).-_:l Al'_éél'o'lf Cleanlng = D-I$E i I:7|- I:IAM

EMH cleaner off7} BAIE 2 B2 SX|EQLICE

o

* [3] docs/requirements.md: UC-02 / FR-02

stopCleaning() Al motor stop + cleaner off

=
UC-03 2(1|; g2l wato 2 g Heh 5| M Ha 5oy "':l 'c')'l- _l = I‘l o H |'7:| ~ _' AL I‘I
UC-04 2&: A% 7, B2 b5t siHstn Ma ) o __r"ol_ Al’ o J—l' I:l': O= =1 Ol'J_ T o

FR-14/15: dust boost= motionZt 7|2 cleaner powerZE normal/boostE FX|

#HIl AEE 3 SMOHZE S| UHE. @ src/RvcController.cppOlA tick() O] running AERH HA
updateCleaningPower() £ Mormal / Boost & Hol1, Backward ., TurnLeft , TurnRight BEHEOUTE 3 powerZ JCH
£ SYULICL off = idle® T2t PHEHELICE

= AMEHZE A B H/ZE F cleaner= HA|H 2 £| 2, Normal £ Boost AEi7F X El= Al *&LCH

B requirements.md

s 27|

pdf LIES7?

PS C:\Users\= A & \Desktop\[f = ; ZHE| LA = \HW S\ooad-vibe> build\Debug\rvc simulator.exe --scenario scenarios\backward escape.rvc
Initial map

POFEE 7IZ22 HH, B docs/rvc.pdf 4HO0| X0 RVC 2 AFEO| 0|2 A HE 2lSLICE

%42 o] 2HYULICH

tick=1 frontInterrupt=true leftPeriodic=blocked rightPeriodic=blocked dustPeriodic=clear motion=Backward [cleaner=0ff position=(3,2) direction=North cleaned=8 reason="front interrupt and both sides blocked:

“If its sensors found an obstacle, it stops cleaning. turns aside left or right, and goes forward with cleaning.” SHISE Estapdag

= PDFOE 2B 2o EHOIE AA| Al ”T cleaning® HED, I/ &|HM$t 5| CHA| cleaningStHM MEISICHD S S 5
EL|EL

CHar aterer argiof CHa M =:

tick=2 frontInterrupt=ftalse leftPeriodic=open rightPeriodic=open dustPeriodic=clear motion=TurnlLeft cleaner=0ff position=(3,2) direction=West cleaned=8 reason="escaping: side opened, turn toward exit"
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