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ABSTRACT

Car accidents are a common reoccurrence in Thailand that usually involve lives of the mass and
of those residing in dense community, leading to loss of lives and properties. In response, this car
driving simulator was developed to teach and drill the drivers in traffic regulations. It also collects
data regarding driving behavior for future retrospection using visual detector, database of
Thailand’s traffic regulation, drive wheel. controller and test score for International Driving
Permit. All indicating factors collected during the simulation session will be used to analyze the
reasons behind violation of traffic regulations or accidents. Data log archive can be accessed to
view previous driving session and can be used to improve users’ driving behavior, allowing them
familiarize with traffic regulations and driving experience before going on the road, leading to
better road safety for them. However, the trial has shown that there were still problems regarding
practicality but the simulator should be improved and researched upon for complete real-life

application in the future.
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2.2.2 UMTRI (Driving Simulator Lab)
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Algorithm 1: Gaze Camera

REPEAT
GET eye_position from eye tracking device
IF eye_position is on screen
IF gaze marker is empty
SET gaze_marker to eye_position
ELSEIF eye_position is out of gaze marker area
SET gaze marker to eye position
ENDIF
IF eye position is in 20% of LHS of screen
SET camera_rotation turns to LHS
ELSEIF eye position is in 20% of RHS of screen
SET camera_rotation turns to RHS
ELSE
SET camera rotation to the normal view
ENDIF
IF gaze marker casts into an object
SET gaze_object as a hit object
ENDIF
ENDIF
UNTIL mission end

PRINT gaze object

LHS: Left-hand-side, RHS: Right-hand-side
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minseuan laesanesiuldgnuansoglu Algorithm 2

Algorithm 2: Replay Record

SET rec_motion to empty data frame list
SET rec_frameTmp to empty data frame
SET car to car controller component
SET traffic to traffic checker component
REPEAT
GET car.dataFrame from car
SET rec_currentFrame to car.dataFrame
SET rec_motion.frames add rec_currentFrame
SET Distance to 0
IF rec_frameTmp is not empty
CALL Distance with rec_frameTemp and car.dataFrame
ENDIF
SET rec_motion.overallDistance add Distance
SET rec_frameTemp to car.dataFrame
UNTIL mission end
SET rec_motion.trafficData to traffic.data

SAVE rec motion
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Algorithm 3: Infringe Crossing Lane

GET rec_motion from replay data
SET score to 100
SET check [4] to false
SET startTime to 0
FOR each isCrossing, sideLeft, sideRight,wheels [] in
rec_motion
IF isCrossing=true & {sideLeft,sideRight}=false
SET check [0]=true
IF startTime=0
SET startTime=rec_motion.time
ELSEIF rec_meotion.time > startTime + Ssecond
SET check [1]=true
ENDIF
IF rec_motion.speed=0
SET check [2]=true
ENDIF
ELSE
SET startTime=0
ENDIF
FOR each wheel in wheels []
IF wheel is on traffic line
SET check [3] to true
ENDIF
ENDFOR
ENDFOR
FOR each mark in check
IF mark = true
SET score = score-25
ENDIF
ENDFOR

PRINT score
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Arwmstinannusa Tdgnuanseglu Algorithm 4

Algorithm 4: Infringe Speedlimit

GET rec_motion from replay data
SET score to 100
SET check [3] to false
SET startTime to 0
IF Topspeed is over speedlimit
SET check [0] = true
IF avgspeed is over speedlimit
SET check [1] = true
IF rec_motion.gazeObj != speedSign

SET check [2] = true

FOR each mark in check
IF mark = true
SET score = score-25
ENDIF
ENDFOR

PRINT score
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Algorithm 5: Infringe TrafficLight

GET gazeObj from currentFrame
SET check [2] to false
SET score = 100
IF gazeObj is TrafficLight
SET check [0] = true
ENDIF
IF car is enter in collider
GET collider
IF collider is stopLine in TrafficLight
SET check [1] = true
ENDIF
ENDIF
IF check [0] = false
SET score = score-25
ENDIF
IF check [1] = true
SET score= 0
ENDIF

PRINT score
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4.4.1 MNTIU Class Diagram Y9351 Controller

TratfficChecker
ReplayRecord

GazeCamera

+ currentGazeObj: Transform
+currentGaze: string

+ screenPoint: Vectord

+ sensitivity: float

+ gazeSpeed: float

- gazeUtils: GazeDataValidator
-cam: Camera

- gazeindicator: Component
-gazeDataTmp: GazeData

1

CarController

+ OnGazeUpdate{GazeData): void

- Start(): void

- Update{): void

- checkGazeCallision{screenPoint): void
- OnApplicationQuit(): void

CameraSwitch

+ cameraskist: Camerafl
+shortcuts: string[]

|
mw + changeAudiol.istener: bool
1
- Start{}: void
- Update(): void

- SwitchCamera{int): void

Wheel

+ radius: float

+ suspensionTravel: float
+ damping: float

+inertia: float

+grip: float

+ brakeFrictionTorque: fioat
+ frictionTorque: float

+ maxSteeringAngle: float
+ model: GameObject

+ massFriction: fioat
+onTag: sting

- Start(): void
- FixedUpdate(): void

ot

4 AT il

+ headiight: GameObiject

+ taillight: GameObject

+ rearfight: GameObject

+ sidelightl: GameObject
+ sidelightR: GameObject
+ steeringWheel: GameObject
+ wheels: Wheel]]
+centerOiMass: Transform
+ ineriaFactor: float

+ steering: float

+ drivetrain: Drivetrain

+ shiftSpeed: float
+accelKey: float

+speed: float

+ sidelightSR: bool

+ sidelightSL: bool

- brake; float

- throttie: float
~throtielnput: float

~ lastShiftTime: fioat

= sidelightinterval: float

- sidelightLastinterval: float
- ai: bool

- replayer: bool

- Stan{y void
- Update(): void
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4.4.2 M,MN3IU Class Diagram ¥935:1UU GUI

ScensManager
e

L3

HMainMenu

+byOhject: Image

+ canvasList: image[l
+ defavitMeny: int

+ menulist: Spritel}
+empiyiMenu: Sprite
# guiPosition: float]
# tilleBox: GUISHe

# selettedienu: int

# selectTime: fipat

Ut

# Awaketyvoid

# Stand):void

# Update{): void

# FixedUpdate{}: void
# OnGUIg: void

# MenuUpdale(): void

/s
Exfongs

|

+ frames: PlaverFramell
+record: Recordhotion
+ intu: intugatel
+int Infugatel]
2eei a: Accidentanal
+ Toggler: Texture]]
+ canvaslList Texiure2Di}
+ grade: Texture[}
+ buttonpic: Texturel]
+ passed: Texture]}
+ font: Font
- fooibarintin
~buli:int
- seore: fioat
~simt
- analystatus: int

- dese: stringl]

intugate

TaskSel

+ scencelist suingf

- Update(): void
- QnGUI void

+ gradeCal{int int
- Stan(}: void

- Update{y void

- OnGUK: woig

Controlleriap

+ controtierMap: Texturefy

- rvdgx: ant

- Awakel) void
- Update(): void
- OnGU{Y: void
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4.4.3 7MN33U Class Diagram Y93352UV Intugate

Extor

Cycle

+ getscare(): tnt

+ GelDatal): void

+ lpaddesci): string
+ loadpic(): sting

+ loadname(): string

+ seoraf): void

Stopp

+ gelscore() int

+ GetDatad): void

+ loaddesci): string
+ loadpic(): string
+loadnamer): string

+ scorel): void

Pause

+ getscare(): int

+ GetDatal): void

+ lpaddesci): string
+ loadpic(): string

+ loadnamed): string

+ Scoref): void

Nostraight

+ getscore): it

+ GetData): void
+lpaddesciy: string
+Inadpic(): siting

+ loadnamedl: string

+ scoref): void

/J,./’"

v

s

Citylimit

~ avgsp: loat

- lopsp: float

Intugate

+failed: bool

+ getscarei} int

+ GelDatall: void

+ lvaddesa{}: string
+ loadpici): string

+ loadnamae(): siring

+ Sooral): void

+ rutePio: Texture

+isLooked: bool

e # Rulgname: string
Extonds '

Lowdt A pRONAME! siting

# desc siing

"uj + setRelOb}: Transiom

Speediimit Noover
- avgsp: float + getscorei} int
- apsp: fivat + GetData(): void

Extengs™

+ gelscoredl: int

+ GetDataly: void

+ loaddesci): string
+ loadpic(}: string

+ loadname(}: string

+ score(): void

+ loaddesa(}: siring
+ loadpici): string
+ loadname(): siring

+ segre(): void

P

/ Noreturn
+ getscorel): int

+ GetDatall void

+ loaddesc{): string
+ loadpici): string

+ loadnamel): string

+ scoref): void

Turn

- fightiane: bool
- openlight: bool

+ GetData(rvoid

+ loaddesci): string
+ loadpic(): sting

+ loadname(): string

+ scuref): void

+ loadpic(}: string

+ Soarall void

+ loaddesc{): sting

+ loadnamet(): string

o Fr— B R <’} Extan

= Noright #1a: boal S Extonds

+ getscaref): int /ﬁ"*m‘*{"? A NN, Shonds Noleft

+ GetData(}: void A # scorety: voies \*\ + getscorai): int

+ lpaddess{) string Y B ol A s o + Gallatlaly: void

+ lpadpict}: string pesane M4 +loaddesci): sting

+loadnamel); sring + Ipaddesel): sting +leadgicf): string

+ score(): void + GetDatag): void +loadname(}: string
e P o +scora() void

Crossiane /.}\; A Exinnds Extonds

- Iscrossing: boot Extonds Exlends

-wheelan: bool / Fratficiight

“stop:bool P - Hghtinfinge: bool

L ldngreds  boot Stop - yeltowshould: bool

- spaed: floal G IsEore ot + getscore(y: int
| + gelscore(): it LoeOn el + GetData(): void
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+ loadpic{): string
+ lpadnamed): string

+ score(): void

~{angintime: bool

+ getscoref): int

+ Getlatail: void

+ loaddese(): string
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4.4.4 7N3IU Class Diagram U9355UV Replay

) E‘ﬁlﬁc(:hecker Carﬁonimf}e;r
y !
RecordedFrame ReplayRecord RecordedMotion ReplayPlayer
+ fime: fioat +ourrentFrame : RecordedFrame +avgSpeed: int +eursotimage: Texture2D
+ipm: floal ~ tecord: Recordedidotion + distance: Hoat + cameraControlier: CameraSwaich
+ frallle: fioat - gar: CarCantrafler + opSpeed: int + htCottision: Maleral
+ headlight: beol i—<‘> ~tralicChecker. TratheChecker ¢1 1‘ +eunentFrameNumber: int +unhitCollision: Material
+ pasition: Vectord - tmpFrame: RecordedFrame + gazingMamelist: stringll + carGollision: Collider
+ rofation: Quaternion - isAi ool + gazingPerlist intf + aoaidentSFX: AudioClip
+ wheslsPosilion: Vector3[j +Saval): void +isAccident: bool - recordList: stringf]
+wheelsRetalion: Quatersionf} _Réordrramel void +isOf Track: booi - frarme: RecordedFrame
+ tearlight: oot i 7 4 isFinish: bool - recFrames: RecordedFramel
+ wheslAngle: st} "% \ & +isAi: bool - recording: RecordedMotion
+ stdelightf: bast + rerordFile: sting - gut: hoo!
+ sidelightl.: bool on . o it + gbjeciName: string ;| - startTime: lioal
Extonds +speed:int > 1
4 dataFT | sty o N W] Ay - finial bool - fnint
B o V8% A IA - gazingindex: int - car: CarConlroller
+ FQMIAFtamey: sting] 18 Wl W« ~recotdPaih: sting - playing: boot
+gazingObjeatiD; int + CreateFile(siring, string, bool): void “palleiing
+eatmeraRotalion; Qualemion + AddFramePlaverFrame): void - Slart(): void
+ ayePosition: Vectord + AddFrame{RecordedFrame): void - Update(): void
+ stearingWheelRotation: Quaterion e heyahnton s voi - OnTrgge:tiay(Colliter): void
+ wheelsOnLine: strinal) - OnTriggerExil{Collider): void
+ sCrassing: boal - OnTriggerEnter{Collider): void
- OnGUN) vold
- ReplaySetup(y: void
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Replay Player
1

EnviromeniMonitor

+ currentObi: GameObject
+ hithat: Material

+ unhithat: Material

- UnTriggerEnter(Collider): void
- OnTriggerStay{Collider) void
~ OnTrgaerExitjColtider):, void

TurnSignChecker

+ slartPoint: Collidar
+gngdPaint: Coliider
- maxDistance: loat
~ pomerdngle: foal
- fissiEnter: float

- viclent: lalse

4.4.5 7N3IU Class Diagram Y9391 TrafficChecker

TrafficChecker

TrafticLaneChecker

TrafficLane

+ EnterCorner(fioati: vald
+ LeaveComer{fioat): boot

- Starliy: void

Checkpoint

+ ditection: stting

+ rules: Intugatef]

+trafficLightlist TrafficLightControlte]
+checkpainiList: Checkpointl

+ rafiicLane, TratficLaneChecker
+gazeCamera: GazeCameta

+ isAccident: boof

+isFinish: bool

+ 18O Track: doot

+ accidentSFX: AudioClip
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+ pifirack: Sprite

+ finigh: Sprite

- currpntFrame; PlaveFrame
~isCrossinglane boo!

~Joading: bool
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- replayRec: ReplayRecord
-epCauntering

~ currentCp: int

+ rafficLane: TralficLane]
+inRighiLane: boo!

+ signalLight: bool
+inLaneRange bool
~lanelndex: int

- signail - oot

- signaiR: bool

+ forward: bool

4 lefiTum: boot

+ fightTur: bool

+ startPeint: Collider
+lanePath: Collider

. ;_ + endPaint: Collider

+ endPointL: Coitider

+ stanPcinlEntereniCni!iéer. bog!, bool}: void
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+ entPoimEntered{Collider) void
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+ selEndPaintibool) void
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- Start(}: void
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+ rafficLightlist TrafficlightSian(}
- trafficLightindicator: inl

TrafticLightSign

+ redLightObject GamaOhject]
+ yefowLightObject: GameObject}
+ greentightObject: GameObject

- Aveaked): void

Intugate
6.* I

-~ Stal(); void
- Update{hvoid

* . OnTriggerStay(Collider): void

~ OnTriggerBxil{Colfider): void

-~ OnTrggetEnter(Callider): voig

~ OnCuolisionEnter(Collision): void
= OnGUI): void

- TolMaintdenuiy: void

- lastTraflicLightSignal: flvat -

1
- Starli): void
~Updated i void

- trafficLightSelupii: void

1
Carontsoler
1

| + stopLinef} Coider
+ greenLightinterval: int

+isHed: bool

~ seiRedlight): void

- setYeilowlLight(): void

- setGreenLight(): void

+ RedLightt): Enumerator

4+ Greanbighti): iEnumerator
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4.4.6 H1N33U Class Diagram V835211 Utilities

AiDriver

AiNode

+left8ensor Gamelbject
|+ rghtSensor: GameDajent]
+ frontSensor GameDbiect
+ lleéd!igm' boel

+throtie: fioat

| + speedlimit int

+ waypeinl: Waypoint
+loopRun:bool

+ waypointGounter inl
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- decelerale: booi

- nogeSpeed; int
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-~ Stan): void

- Update(}: void

B OnTrggerEntern): void
- AdjustAceai(): void

- SensorCheck(y void

+ sidelightR: bool
+ sidelightl: bool
+ headlight: bood

+ decelerater bool

+speed:int

4+

Waypoint
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SereenTexiure
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+ finish: bog)
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- anaTex] sting

~testure: Texture2D
<time: float
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ERDFCR
EKDFOR

FOR eachi matk in Jleck
IF maik=true
SET =core—sccra-_%
EKNDIF
ENDFOR
PRINT =>:re

Algorithmd: Tol:inge. Staosllimil

txlse
pzenedliim 1

s Spa A i 1,
SET chack[l]=true

FOR c:ach ek ipoclas %
IF mark-trus
SET & =
ENDIF
ENDEFOR

PRINT =ccrs
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Algorithm 1: Gaze Camera

REPEAT
GET eye_position from eye tracking device
IF eye_position is on screen
IF gaze_marker is empty
SET gaze_marker to eye_position
ELSEIF eye_position is out of gaze_marker area
SET gaze marker to eye_position
ENDIF
IF eye_position is in 209 of LHS of screen
SET camera_rotation turns to LHS
ELSEIF eye_position is in 209 of RHS of screen
SET camera_rotation turns to RHS
ELSE
SET camera_rotation to the normal view
ENDIF
IF gaze marker casts inta an object
SET gaze_cbject as a hit object
ENDIF
ENDIF
UNTIL mission end

PRINT gaze_object

LHS: Left-hand-side, RHS: Right-hand-side
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Algorithm 3: infringe Crossing Lane

Algorithm 2: Replay Record

SET rec_motion to empty data frame list
SET rec_frameTmp to empty data frame
SET car to car controller component
SET traffic to traffic checker component
REPEAT
GET car.dataFrame from car
SET rec_currentFrame to car.dataFrame
SET rec_motion.frames add rec_currentFrame
SET Distance to 0
IF rec_frameTmp is not empty
CALL Distance with rec_frameTemp and
car.dataFrame
ENDIF
SET rec_motion.overallDistance add Distance
SET rec_frameTemp to car.dataFrame
UNTIL mission end
SET rec_motion trafficData to trafficdata

SAVE rec_motion

GET rec_motion from replay data
SET score to 100
SET check [4] to false
SET startTime to 0
FOR each isCrossing; sideLeft, sideRight,
wheels[] in rec_mation
IF isCrossing=true & {sideLeft,sideRightl=false
SET check[0]=true
IF starfTime=0
SET startTime=rec_motion.time
ELSEIF rec_motion time > startTims + Ssecond
SET check[1]=true
ENDIF
IF rec_motion.speed=0
SET checkl2]=true
ENDIF
ELSE
SET startTime=0
ENDIF
FOR.each wheel in wheels[]
IFwheel is.on traffic line
SET check [3] to true
ENDIF
ENDFOR
ENDFOR
FOR each markin check
IF mark=true
SET score=score-25
ENDIF
ENDFOR
PRINT score

Algorithm 4: Infringe Speedlimit

GET rec_motion from replay data

SET score to 100

SET checkl2] to false

SET startTime to 0

IF Topspeed is over speedlimit
SET check[0]=true

IF avespeed is over speedlimit
SET check(1)=true

FOR each mark in check

IF mark=true




SET scare=score-25
ENDIF
ENDFOR
PRINT score
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