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ABSTRACT

Research on Intelligent Vehicles is one of the hottest topics in Intelligent Transportation Systems
(ITS). Using software simulation to study Intelligent Vehicles, we can save a lot of resources, including
our time, people resource and money, which has significant meaning to the study of Intelligent
Vehicles. TORCS is an excellent open source car race simulator, which has fine vehicle dynamics
models and track models built in. We use TORCS, to implement automated driving functionalities such
as car cruising, car following and car parking. In addition, we study the gradients to evaluate the
performance, considering its speed, accuracy, safety, fuel-consuming and so on, to make evaluation
rules and construct a comprehensive Intelligent Vehicles Simulation Race Systems - CyberTORCS.

KEY WORDS.: Intelligent Vehicles, simulation, TORCS
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2.2 TORCS “F & F R #IHT

2.2. 1 SMEREFHIT
int
-'main(int argc, char *argv([])

{

init_args(argc, argv);

WindowsSpeclnit(); /* init specific windows functions */
GfScrlnit(argc, argv); /* init screen */

TorcsEntry(); /* launch TORCS */

glutMainLoop(); /* event loop of glut */

return 0; /* just for the compiler, never reached */

Bl 2-4 TORCS FF&F¥

1E pi iz Twtores. exefid, main () PRSI HWindowsSpecIni t ) ¥ R GEAH I MK JE R L (]
WG &% S AR AL LR B8, SO et B, SO BV AE 1 B 80 15 & v Fwindows API
G 5T N R ARG GESerInit O MISEHL UL R 3 i, B FEHATSE: BERH

TorcsEntry () J8 5HTORCSFEF »
void
= TorcsEntry(void)

ssglnit();
GfInitClient();
TorcsMainMenulnit();
SplashScreen();

startMenuMusic();
}

K]2-5 TorcsEntry () FRi%k

TorcsEntry () pR T £ B4 & TorcsMainMenuInit () B%L, %47 Fmainmenu. cppH,
GO LR R B R AR S % FUITER, BB TP TORCSH B S 3 1. e
BSOS B AL T R AR SRS, (DR & BSOS IATRZ R 7 AR AT 235 IR 1,
1] PAFistartMenuMusic () JERESE .
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7E5E i ToresEntry O BREURIMIIGIL 2 J5, FEFFIR A Blmain O BELF, 21T glut S 4EIEIR,
Bt 2 B fETorcsMainMenulnit () BR &P & B IS FHUL G R I cal Iback BRI TR S5 )
GfuiMenuButtonCreate(menuHandle,

"Race”, "Races Menu",
ReSinglePlayerlnit(menuHandle), GfuiScreenActivate);

K|2-6 RacefZ4lAHE
XfFTorcsMainMenulnit () BREFMESCAE F —F ik A&, X BIAVT T F—Piafr. 4k
filridhiRacetZll (ZFEED B, RIEHLEN, 7P HReSinglePlayerinit () B%k, Fff%
AN—ME TR B IR A . Z R B 2 B Bk FERace P21 B 5

r‘ Ditorcs-1.3.2\runtime\wtorcs.exe |EIE|&J
SELECT RACLCE

Duick Race
Non-Championship Race
Endurance Race
Championship
Challenge Race

Practice

Kl2-7 ikFERace P2 F
RN

/* Initialize the single player menu */
void *
-IReSinglePlayerlnit(void *precMenu)

{
if (singlePlayerHandle) return singlePlayerHandle;

singlePlayerHandle = GfuiScreenCreateEx((float*)NULL,
NULL, singlePlayerMenuActivate,
NULL, (tfuiCallback)NULL,
1);

K|2-8 ReSinglePlayerlInit () F%X
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GfuiTitleCreate(singlePlayerHandle, "SELECT RACE", 0);
GfuiScreenAddBglmg(singlePlayerHandle, "data/img/splash-single-player.png”);

/* Display the raceman button selection */
ReAddRacemanListButton(singlePlayerHandle);

GfuiMenuDefaultKeysAdd(singlePlayerHandle);
ReStatelnit(singlePlayerHandle);

GfuiMenuBackQuitButtonCreate(singlePlayerHandle,
"Back", "Back to Main",
precMenu, singlePlLayerShutdown);

return singlePlayerHandle;
2-9 ReSinglePlayerInit () B (&L)

Hor B H 2L /2 ReAddRacemanlistBut ton () BREL, 1% pR 67 B3 AL B SO H 2 BUS FiRace
45, AR ERE . FAMRATT UG B|ReStatelnit O BREL, ZEREIEHER G2 H 3)
U4 RPIRES WG, 2 JFIRA TSR — B SWLEIER .

AN, MESERREGER, singlePlayerMenuActivate () S w A, %K< FHRelnit )
BEAT R T I a6 4 . Relnit O bR 2 B2 AR 51 3400 B O, H# I F WG L S E i 12 7
track. d1 1f13DE4 5| #ssggraph. d1 1,

2. 2.2 Race Manager HIGEEL. XHE

TORCS K AN [7] il 25 ) Race FX W Raceman, NRace Manager i %, I Fid & SO & 1E
\config\raceman I, Jfif I ReAddRacemanlListButton() K& #E Tt E . & . ZERKE AL T
raceinit. cpp 3, MEFAERH HiX Zrace FIHILA WA KL T

/* Load race managers selection menu */
-void ReAddRacemanlistButton(void *menuHandle)

{

tFList *racemanlList;
tFList *racemanCur;

racemanlList = GfDirGetListFiltered("config/raceman”, "xml");
if (lracemanlList) {

GfOut{"No race manager available\n™);

return;

}

K]2-10 ReAddRacemanListButton () B&%k
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racemanCur = racemanList;

do {
reRegisterRaceman(racemanCur};
racemanCur = racemanCur- >next;

} while {(racemanCur !'= racemanList);

reSortRacemanlList{&racemanList);

racemanCur = racemanlList;
do {
GfuiMenuButtonCreate(menuHandle,
racemanCur->dispName,
GfParmGetStriracemanCur->userData, RM_SECT_HEADER, RM_ATTR_DESCR, "),
racemanCur-=userData,
reSelectRaceman);
racemanCur = racemanCur- >next;
} while {(racemanCur != racemanList);

/{ The list contains at least one element, checked above.
tFList *rl = racemanlList;
do {
tFList *tmp = rl;
rl = rl-=next;
/{f Do not free userData and dispName, is in use.
freez(tmp-=name);
free(tmp);
} while {rl != racemanList);

K2-11 ReAddRacemanlistButton () BRZ%L (45)

B HGEDirGetListFiltered () bR HURC B SO SCHRIE R BIFTA xml SCHF, A2 le— A
HF; R JFifId reRegisterRaceman () BN A i racemani AT VEE, RIS HCH 44 52 A XS R
xml AR ; AR AL reSortRacemanList () BRAEUR #iracemanfic B A4 H 5 B priori tyi#t 4T
HiP: H@E— S whilefGH4E & MRacefERace Select & L d %t N 3240, callbacki& %4 —
% B NreSelectRaceman (), & Acallbackpf#fjuserDatai® B H 2 I ELHUR SCAF AR .

AT A diRace Select FHHIfE—Racelf, reSelectRaceman () REH A, 1ZRECK &
Ja3—~Race manager, it ARace[JFECE 1. 1%KL, RIEEIUE N5, mid
ReStateApply ) bR ECHT ik 51 ZR S PR A BB NRE_STATE. CONFIG, & M4b T-ic B 2% HURZS,
TIN5 % 3 S LI o

2.2.3 W5 5 HEHLEIHT

WA EE BN, BT racestate. cpp, SEMANFRBMEELINS, TRBIBLA W F
KA AR AS . I B EAE U AR PR BCEIRAS, W Race. SLoRGEHL, 57 UmIL BB % B
BURZS IR, DAIRRE R —Seke, B b2 JE kM RGeS0 b TR T 34 1 3L

AEIBLIERLR, KReStateManage (), A B MR MRTRA, PATHIER, MR
B, EEIHLBIOET N, FERMSYNC | RMNEXT STEP, BJRBHIZ (E1shMlaidEshiz i) |
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RE_STATE_CONFIG

AT B B SR EORES, JEidReRacemanMenu () B %1 i 7~xRace Manager
SR, FEZE R DI AfRace, BCEPlayers, BHUZ ATffRace,
fECyberTORCSHY, JEPRNTHRESER, P DAAE 1 bR B0 b R 4,
B 5 2% B LA S BONRM_ASYNG, BPS2B#isX, Ar DATE B
FIRE STATE EVENT INITIRZAS 528 Bk B HLE04ES] . 452k
PIEHLIE S B2, 2. 4/,

RE_STATE_EVENT INIT

eI, I E S, H A HE K track. d1 13 ISEE
B, RIEBEAN T IR

RE_STATE_PRE_RACE

FEATHES, CRHUAC B SCPR, WIiR A R B B e B, B KAIRE, Race
S RACE (LK3®) . QUALIF (HEf73%) . PRACTICE (£k>138) .
TECyberTORCSFE/F H1, &/ MRI-F & 342 1 B ARACEBL, Z54- I
T S W NQUALTFAE A . SREBEA F—IRAS.

RE_STATE_RACE_START

YERIT UG 28 . SG i ReRaceStart () BR%L, 1% ok B BUD B 01,
B E|race A EWdriver 5 B, HH L B SO 5 e T
(AT DA 4 B P« AT HRRL FR S5 R B 7 . Z AT FE 45
B Xtdriver# A TEHHEFE, SR )5 HreRaceRealStart () BT
% BRSO 1 B AR T S B, HE ORI AR A 1 3 5
simu. d11; 85 FReInitCars () , WG4 4= 3B 4240 1 44 =55 Ja 1
AT R robot F2 7 d 11 A, MR 2550 70 RN 42 4 A 70 5
FrERE 24 B 0, A initStartingGrid () sEEEC & SCAFHE H
AR ZENE, A initPits O WA i PR e & R E R
be2gid i B, WA E W robot #£7 rbNewRace 2 11 1
HAT LLARHT I 610 s s AT JUB 0 L 51 4 SR 2 HE A 2R 00,
8 FIReUpdateQualifCurRes () 54t 4t XF3DFME 51 B b ) 45 i3k

TR BN N —IRES

RE_STATE_RACE

ELFER A . I HReUpdate O IZ4THFK, VELITE DL 2. 2. 6/hFi. 4
RILFRIEH 4508, BEEIRE _STATE RACE ENDARZS; #HH F #ZEscit
{2, BEFIRE STATE RACE STOPIRZS.

RE_STATE_RACE_STOP

R

RE_STATE_RACE_END

bb3E 459 . 1 fIReRaceEnd O B, M raceresults. cpp XA H]
ReDisplayResults () BEUIRAF I R EE H o KT CyberTORCS,
R IHEA 45 R B R i S T &AL AR, @i
ReDisplayResult() 4 H B & % (F »] sz B . Bk 3
RE STATE POST RACEARZS.

RE_STATE_POST RACE

bt 2% 45 W J5 22 3 I . i F RePostRace() B& %t , 1 H
ReUpdateStandings O FJH B EHT H SO AT HES . 25 & WA
ST HEGSHTRIE, FEBSRE. R TE, Bk
FRE STATE PRE RACE 4% 2 3t 47 & — Wi i bL 2% 5 ) 2k 2
RE STATE EVENT SHUTDOWN.

R2-1 P oI B H LRGSR
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RE_STATE_EVENT_SHUTDOWN | {5 1E8/N 5| 22 fr) =44, Bk EIRE_STATE_SHUTDOWN.

RE_STATE_SHUTDOWN L3R4E SR, [ FIRE_STATE_CONFIGARZAS, BPI[HI 3 Lk 28 & 3 .
RE_STATE_ERROR
RE_STATE EXIT Wk A, BEEERH.

F2-2 WA EHIPURER (5D
2.2.4 Race Manager ¥

i ;¥ ReRacemanMenu () PR % & 7/nRace Managersg A, 43Ai1 5 &5 New Race $%4H 2 7 1 FH
ReStartNewRace () BRI %, ZPRAEZeWIIEbic R Z g B g1k, i FHReStateManage () .

GfuiMenuButtonCreate(racemanMenuHdle,
"New Race", "Start a New Race”,
NULL, ReStartNewRace);

const char* name = GfParmGetStr(params, RM_SECT_HEADER, RM_ATTR_NAME, "CyberCruise™);
if (Istrcemp(name, "CyberCruise”) || !strcmp(name, "CyberOnHand") || Istrcmp(name, "CyberParking™) ) {
GfuiMenuButtonCreate(racemanMenuHdle,
"Configure Race", "Configure The Race",
NULL, reConfigureMenuy);

K]2-12 ReRacemanMenu () B EE0 /04 CHS

BIRAT S diConfigure Racelf, £ HreConfigureMenu() %, ZECyberTORCSH, WGk
SEEG . HANWAZE S F AT AT CARC B L 28, B AnT DLAE A i A ACHS PRl o

reConfigureMenu () B2 1 freConfigRunState () b8 %, R4 T B ST 1 & B os AN R HI S
BHiED, HldTrack Selecti&FEFEiE . Driver SelectiEHEZ 5HIZE4H. Race Configuration
AL B L FEKFE . fECyberTORCS - & H, FRATE R il b B () 4 FH, R 5 22 B o e Sk s VP D
BIEDEIA . 534k, 1E 3 ShAZESE P IRATHR EI A EALE R, BUAT PAZE LA I A AH REAR
i,

2. 2.5 Race Manager Mt & /- IHT

fF— Race Manager #XT N —ANECE S, 1Z 3003 T 1ZF Race FIEE(FE . FH AR
1145 P18 FLE T CyberCruise [1) Race Manager g & A4 A5
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= <params name="CyberCruise">

- <section name="Header">
<attstr name="name" val="CyberCruise"/>
<attstr name="description" val="Cruise Experiment with CyberTORCS"/>
<attnum name="priority" val="100"/>
<attstr name="menu image" val="data/img/splash-qr.png"/>
<attstr name="run image" val="data/img/splash-run-practice.png"/>
<attstr name="start image" val="data/img/splash-dtm.png"/>

<fsection>

- <section name="Tracks">
<atthnum name="maximum number” val="1"/>
- <section name="1">
<attstr name="name" val="g-track-3"/>
<attstr name="category" val="road"/>
< /section>

</section>

- <section name="Races">
- <section nhame="1">
<attstr name="name" val="CyberCruisePre"/>
< /section>
- <section hame="2">
<attstr name="name" val="CyberCruise"/>
< /section>

</section>
& 2-13 Race Manager fic & L4741

Header i L TH ) name. description BI NiZM Race 44 F. Hiid. priority M NEITHIE S
R raceman BEATHER BIMHE, B/ INVERAT

Tracks 77 B K2 1% Fl Race fEHMNFEE L . 7K.

Racs 5 BACRK M) /2 1% Race (N B Race KA HE & H A4 T
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- <section name="CyberCruise">
<atthum name="distance" unit="km" val="0"/>
<attstr name="type" val="race"/>
<attstr name="starting order” val="drivers list"/>
<attstr name="restart" val="yes"/>
<attnum name="laps" val="1"/>
- <section name="Starting Grid" >
<agttnum name="rows" val="2"/>
<atthum name="distance to start" val="25"/>
<attnum name="distance between columns" val="20"/>
<atthum name="offset within a column” val="10"/>
<atthum name="initial speed” val="0"/>
<attnum name="initial height" val="0.2"/>
</section>

</section>

& 2-14 Race Manager Mt & L7471

ZJERPEXT N Race M4 5, AN HIATECER T . type BIAHEA, waTiR G HAAITE, L
FE. 22198, starting order RIJN driver #J4GHEF 7, WILLEH M ILBIINT . Z AT 2§
SRIEF. iSRG BT . restart NEBRVFH S EHITIEILTE, laps NEEL. 54h
A maximum dammage %0, N KEIMME, fE2EIEMEER AT LA B, Starting Grid /N5H T
HEKEAE, &UHELAY.

- <section name="Drivers" >
<attnum name="maximum number" val="40"/>
<attstr name="focused module” val="cybercruise"/>
<atthum name="focused idx" val="0"/>
- <section name="1">
<attnum name="idx" val="0"/>
<attstr name="module" val="cybercruise"/>
</section>

</section=
& 2-15 Race Manager Mt & L4474

Drivers Ttk &S5 LLE I ZEH robot.module B Ni%Z robot £, idx NHZEHNRS .
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- <section name="Configuration">
<attnum name="current configuration” val="2"/>
- <section name="1">»
<attstr name="type" val="track select"/>
</section>

</section>
& 2-15 Race Manager fit & L4741

Configuration FTiC R P& _L— /N fiR M oV B Bk I, ] DLE 24, il o X —
N, (EREHIFE T A R Configuration Race SR N A

2.2.6 Y5 EER T
ReUpdate () BRZIf7 Fraceengine. cpp XX, UG EERET . ZBRBEER BT

t = GfTimeClock():;

START_PROFILE("ReOneStep™™);

while (Relnfo->_reRunning && ((t - Relnfo->_reCurTime) > RCM_MAX_DT_SIMU)) {
ReOneStep(RCM_MAX_DT_SIMU);

}

STOP_PROFILE("ReOneStep™);

K|2-16 ReUpdate () bk %k 3= 285

PR ESE IR AT TR], SR JE AR B v 1475 B[R] L5196 &R, 1 FHReOneStep () p& £ 47
Ko FITLL, T SR B A ) A7 O TRD 1AV RE,  5E BCRCM_MAX_ DT SIMUEPT] . ReOneStep () 44 B S R
NIAT D B %R B —IT IR I T 7151 B RReady, Set, GoffiBfy, Wi ZH N R m)
P2 G R T BB SOX B . AR5 2 B S a) 5540 L (] Th 5

Relnfo->_reCurTime += deltaTimelncrement * Relnfo->_reTimeMult; /* "Real” time */
s->currentTime += deltaTimelncrement; /* Simulated time */

K]2-17 ReOneStep () B&EE 43 AHG

FrLA, a0 EAE Ui a8 1%, R TR ZEEMRelnfo—> reTimeMul tAHC N 2RI AT . 7E
CyberTORCSHY, A7 7 E U, FATHEPIBEAG 065 L ERA B 465 LA 21T 1665, IER&IXFE
LI .

# K, ReOneStep () B H0R F & 8t robot firbDrive () B H2 11, 193] T &4 Ffirobot
I #ITE 2. )G, W — k05 E 5 ¥ fupdate s %y, THEHNIE ARS8, #E, A
ReManage () BRECE Hr 5 N EWPIRAS, BFEFIL, RS, DR MS, TEHALE T R/ bt L2
RIS R, FERM. &5, WHReSortCars O %t AT BB HEF .
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2.3 4 robot ¥R

TORCS 1 [P ZE 5 # 2 tH— 2 11 robot F£7 € X IW, FAEIZAT IS R P sh &I x B d11
A

2.3.1 ZE4 robot 0B AT

248 robot FCE A AAL T \drivers\robot & XA FHIFE 4 xml SCHF, ol 744
A HE R
- <params name="cybercruise" type="robotdef" >
- <section name="Robots">
<section name="index" >
<section name="0">
<attstr name="name" val="CyberCruise"> < /attstr>
<attstr name="desc" val="CyberCruise" > </attstr>
<attstr name="team" val="Cyber"> < /attstr>
<attstr name="author" val="Xuangui Huang" > </attstr>
<attstr name="car name" val="p406" > </attstr>
<atthum name="race number” val="1"> </atthum>
<atthum name="red" val="1.0"> </atthum>
<attnum name="green" val="0.0"> </attnum >
<attnum name="blue" val="1.0"> </atthum >
<attstr name="skill level" val="pro"/>
</section>

</section>
</section>
</params:>

2-18 CyberCruise £ robot ft & 44

Hrr, index\0 /N FTEC B A ZEMIE X N T 2. 2.5 /N BT R R B SO Drivers F5 R
B X: cybercruise ERAF X W45 4 0 %, 1E CyberTORCS H1, ZEHH#EA A H#0 2 p406,
FIr LA car name [IMEN p406. skill level W A MER pro, FRASHEREHRIRE v 5 AT FH 5 B0
B,

2.3.2 ZEW robot FEFIRMT

T4 robot /& LA L 77 sCHeE 20, T DABEER A 2E 1 77 4% 8 tMod Infoff) & XM E .«
H1, InitFuncPt O) BRERINERSAI A R EL, 1R 300] LR Bl — N tRobo t Tt 4R EHE N 42 8irobot
FEF#H: 0. tRobot Itf45 AL & 7 U0 F P 25

B4 Byt T

rbNewTrack tfRbNewTrack “hrobot BT M FRTES E.

rbNewRace tfRbNewRace FRUEHTILLFE . fECyberTORCSHY, FRATITELL N 7
1d1l, SEBFG .

rbEndRace tfRbEndRace AT FREE . 7ECyberTORCSHY, FAITE Bhid 36 43
SR TRoExml U, SR RS DR .

rbDrive tfRbDrive A ) . (ECyberTORCSH, FRAIZE X 7 (42 11
BAT A IR AN WS, SIS .

% 2-3 tRobotItf 45HIMR N A BT
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rbPitCmd tfRbPi tCmd TR
rbShutdown tfRbShutdown F1#ki%d11. ZECyberTORCSH, FRATIZE MLEIELH /7 1)
diil,

2% 2-4 tRobotItf S5 N T (82

2.4 HiAh

FEDTH AT, BATRABIBIE 1 TORCS HIURANY, BHREHE AR T B E sy . FATHRERE
F| TORCS &2 — M C B HIBHMRE T, 4k, Eoril. B, mTREXR, RITCEES
AR AR HEAT HIHT, R REHRE CyberTORCS ¥ K B M H ) —HB 7y, B 2 B AR SRR — A 20 J&
AR FT RIS, 0T S A BB RE BRI R G RRE A ARSAE, S AR
WHZSENME, TERR TR,




FVI CRF AR ERART FTAFRLRL

$=8 BERERT

3.1 R 3 Jt i i

MHE2. 2. 17, BAME T TorcsMainMenulnit O B E IACHD, BEi 730 WA, fHHA R
CyberTORCS¥) 3= FL1H »

GfuiTitleCreate(menuHandle, "CyberTORCS", 0);

GfuilabelCreate(menuHandle,
"SJTU Racing Car Simulator”,
GFUI_ FONT_LARGE,

320,

420,

GFUL ALIGN_HC VB,
0);

K3-1 TorcsMainMenulnit () BREACIGEB M504

&= Ditorcs-1.3.2\runtime\wtorcs.exe |£|E|d—hj

CyberTORCS
SJTU Racing Car Simulator

Race

Options

K3-2 B K

3.2 Race Manager Ftii&

2. 2. 275, HFEEEE Ifconfig\raceman | [ )xml (A, win] LA BAR 51 -



FVI CRF AR ERART FTAFRLRL

& Di\cybertores\CyberTORCS\CyberTORC S\ runtimelwtorcs.exe = |= &

SELELCT RALE

CyherCruise
CyherFollow
CyherParking
CyherOnHand

K]3-3 CyberTORCSiE#Race M3 R K

3.3 % TORCS (st

BT RATR E 7 Refd 3818, FrCUE HAh ZEE A — M bR . A3 A 4 3B 5 A p406,
M ZE AR . EMRE T e RN R . R TORCS B 2238 B4 H53L 500M, fEA i ATHIfEIb )5,
CyberTORCS f &AM KA 100M £ — 5.
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FENE KWt

4.1 LS A BB

WL SLIR LT ) 6 FRMERE AR FRIE, 2R S — B HIL, R MRENT R X 6 2 FRIE I 52 4278,
PA (58 U [e) Rl /10D PRI FIbRAE, TEEGRRER, AffE RN, FksEE.

4.2 LSRR Bt

WANSH:
B84 1t B
float midlinel[k][2] | Fif#iss, ¥WYIEMAZE k KA BIAHXS T2 BT 450 AL BR R 1 XY AL bR

fH, k<200. fimidline[10] [0]FR/RVUTIEFE HEHT T 10 KALH)

SRS T 400 AR R I x A44%, midline[10][1]5RIR v A

b

y getTargetPoint(10);  (target.x, target.y)
’
(mytarget.x , mytarget.y)
y
5] X
o
4-1 Pl R R B

float yaw i GIED
float yawrate I (BN /FD)
float speed LT /N LN D)
float acc e CR/FP D
float width TE R TEE CR)
int gearbox B (-175)
float rpm KL H (RPMD

FA4-1 ASHEEK
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S

AR 1t B

float* cmdAcc WA A, JEEI0.0, 1.0], 0 R ARAERMI]
float* cmdBrake FEMS, JEE0.0, 1.0], 0 TRABRNE

a4, JuE[-1.0, 1.0]1, -1 FoRJ7IAE A EFTHE
RN, JEHE (1, 1,2, 3,4, 5, 6)
* 4-2 W B HER

float* cmdSteer

NE
:

int* cmdGear

4.3 LS 1S

B2 IOIAE CyberTORCS HH IR AL T userl. h, FENEUT:

/* CyberCruise User Interface */
typedef void (*tfudGetParam) (float midline[200][2], float yaw, float yawrate, float speed, float acc, float width, int gearbox, float rpm);
typedef void (*tfudSetParam) (float* cmdAcc, float* cmdBrake, float* cmdSteer, int* cmdGear);

typedef struct {
tfudGetParam userDriverGetParam;
tfudSetParam userDriverSetParam;
1 tUserltf;

B 4-2 WERsnGhz 0 C e O

filE bt TS, HdE— cybercruise MIZE4 robot T.A2. 1 2. 3. 1 ik 4E H xml B E
. ZE5 robot TAE A4/ .

:  [@d External Dependencies

4 | Header Files

] driver.h
] userlh

4 | & Source Files
¢ cybercruise.cpp
=| cybercruise.def
¢+ driver.cpp

4-3 TR TRE SO 45

Hr, cybercruise. cppBI A% & 2. 3. 275 AT id KL 4 5 () robot U4, driver. cppfefit T
getTargetPoint () BE. JR A ) getTargetPoint () REAS H 1) s AR AR A 4E 57 AL bR, £ECyberTORCS
BRI P B ) RS B R K L A e R e B P BT R AR K AR

#£ newRace () B, “F & ZE48 robot {3 ] TORCS P B Z R FHEEH 7 d11 0 £ drive O
MR, @ LR AR T RN S BT 5
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for (imti=0:1 < 200 ++1} {

tmp = getTargetPoint(car, (float)i);

midline[il[0] = tmp.x;

midline[i][1] = tmp.y;
}
yaw=RtTrackSideTgAngleL(B(car-=_trkPos))-car-=_yaw;
MNORM_PL_PI{yaw);
yawrate=car-=_yaw_rate;
speed=sqrt(car-=_speed_x*car-=_speed_x+car->_speed_y*car-=_speed_y)*3.5;
if {car-=_speed_x<0) speed=-speed;
acc=sqrt(car-=_accel_w*car-=_accel_x+car-=_accel_y*car-=_accel_y);
width= car-=_trkPos.seg->width;
gearbox=car-=_gear;
rpm=car-=_enginerpm;

userltf- =userDriverGetParam{midline, yaw, yawrate, speed, acc, width, gearbox, rpm)

userltf- =userDriverSetParam{&tcmdicc, 8 cmdBrake, 8cmdSteer, StcmdGear):

car-=_accelCmd = crdAcc:
car-=_brakeCmd = crndBrake:
car->_steerCmd = cmdSteer;

44 drive O) RS HOTHE RO

Ferp ZEAE bR 2 w2 AE TS NS B T S BRI 7 d11 &3 13 2050 24
B Ja R S HORE R AR

4.3 2R SI6 SO s R

W 2.2.5 FfR, FESCHRED AT E B Race Manager Fo & SCAFRIAT

Hah, fERERT KRS RCyberCruise Ready. CyberCruise Set. CyberCruise Go!, R
fEReOneStep () BAECATINAABLACHS R AT

AN, (RS 784 WoRuser spend time, &OAM P ALIPAT A, HACRD 4 & A
ReOneStep () K&+, fEHHrobot—>rbDrive (robot—>index, s—>carslil, s)Bi)gHE4T M A HE
RIw],

4.4 LSRRV FIRI BT
A2 S0 K PP LU DA € PSRN )+ 5/ 10
4.5 WL SR R G LI

WL IR FH R G LR A VAR D2 R BT R AR T, P UA 75 B8 iR e s 45 R 1
Frm, AEHRERT AT R .

FEXH, HEERR IR S e B 45 R T, RAEHZEEAT, Ho N K EoRas R
IR EE rmQualifResults O BREL, FATA 7 2ok HAD 2 R MIER, J60F a0 F RIAR%E -
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GfuilabelCreateEx(rmScrHdle, "Driver”, fgcolor, GFUL FONT_MEDIUM_C, x2+10, y, GFUL_ALIGN_HL_VB, 0);
GfuilabelCreateEx(rmScrHdle, "Time",  fgcolor, GFUL FONT_MEDIUM_C, x3, y, GFUL ALIGN_HR_VB, 0);
GfuilabelCreateEx(rmScrHdle, "Damage”, fgcolor, GFUL FONT_MEDIUM_C, x4, y, GFUL ALIGN_HR_VB, 0);

K4-5 Szt Rt i i o AU

FILREAS B A Y 53 5 SR ) DT«

&= DA\CyberTORCS_V1.6\wtorcs.exe |£|E|ﬂ—hj

Results [Not Accurate)
Forza

CyberCruise 03:00:16

View Race

Kl4-6 fm s 45 AL UL T R
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BRE FWRM SR

5.1 ZEARERG SIS A A BT

PRZESEIG SR A —IAT N REN LT 4, RS 5 5%, (e BRI 24T 3, IR
FEFFANRE 59T A A A, AR T4, AP 2R KF 2 1a) BEA R O S i v b

5.2 AEHIRIL ST G L it

NS EIEIN TN 2

float leaderXY[2] leaderXY[0] NETZEFOME G TEALFR BRI x ARFRIE
leaderXY[1] AT 4o OTE JG AR BRI v A4 FRE

R 5-1 MAZHIE AR

S AR,

5.3 EAMERBh ST 58 1 SEH
g S5 NG I S R AbL . FEF AN ZHOE SR IR 1 Tl 22 A A e
fEnewRace () ER AL, 5 BARYE M50 1A A index{E IR AN R A LLSCfF: 40U 42 838 FH P 4,
fEdrive () B &P B 7 2T X 0o
5.4 ZEEER YL I UG T R

FERRG SRS e A b 2 s T S B R R BLAE FR) 4 B BT E H

PAUS

user spend time

K 5-1 PRODSEIHCRIE, EEAE EAAT
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R EAE drive O BT IIAMBL A THRACS,  JF H T i i AR A H R H R

snprintf(car->ctrl.msg[0], 32, "average distance: %.3f m", average_distance);
snprintf(car->ctrl.msg[1], 32, "run count: %lld", run_count);

memcpy/(car->ctrl.msgColor, color, sizeof(car-> ctrl.msgColor));
Bl 5-2 R34 FE B RS

ME AR B S 30 &5 R JE &5 RS, MR 22 e M: B, fEeyberfollow. cpp XA

Hshutdown () BREALHE average distanceld e FFFE M xml SLAFEH; SR )5, B BirmRaceResults ()
R, MiZxml X hiszElaverage distance, SRR E B,

5. 5 R R S A6 VE A R T

JE SRR B BT, ST . (BJR EASAAEATIX AT . A AEdE & 1M
W, BT MDY AR AT X, W smiilie 4, JFR ARG R .

V%

CyberLeader

/ !
7/ x
CyberFollgwer /
/ / PR Bt RN R BT A B el

K 5-3 Ak T AoR = K

ASLIG R YRR K damage {EoN 1, BIANBERATLMTAOAERE . W fiE S 3 damage KT 1,
e A NE SN

5. 6 ZEAF R Ot S 6 K] R G S
BRIMINME R B R F BN ) Race manager fit & 04 S ERIHA],

R T R 7, FAE cyberfollow. cpp HEIAS T H ) Z A2l HIAGINER
AR B, IS AR AT R
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if (index == 0) {
// check whether obey the rule
tmp = transform(car->_pos_X, car->_pos_Y, car->_yaw, s->cars[0]->_pos_X, s->cars[0]->_pos_Y);
if (tmp.len() <100) {
for(inti=0;i <4 ++i){
tmp = transform(car->_pos_X, car->_pos_Y, car->_yaw, s->cars[0]->_corner_x(i), s->cars[0]->_corner_y(i));
if (tmp.y < car->_dimension_x / 2.0f) {
failed = true;
break;

}
}
}

K 5-4 WIS D

I ARIERL, WREEE S AR AR, IR E ik 51 % B S HLIE . FATLE racestate. cpp
RGN T A AR A, SEEL T B ZEA robot 45 IR HERN ThEE .

static bool RE_SHUT _DOWN_BY_ROBOT = false;
-void ReRaceShutdownInit() {
RE SHUT DOWN_BY ROBOT = false;

}

-void ReShutdownbyRobot() {
RE SHUT _DOWN_BY ROBOT = true;

}
-void ReCheckState(tRmInfo *Relnfo) {

if (RE_SHUT_DOWN_BY_ROBOT)
Relnfo->s-> raceState = RM_RACE_ENDED;

K 5-5 Z b BRI RESEILAS (i)

XRE, N BELE & IS F I IH F ReShutdownbyRobot (), FLEERE 2> AN, Bk Bonss R
U, SRR RME R
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BRE BINAESWIR

6.1 HEMAGSLImAN R BT

THZESEER T ) 109 MAZEALIN AR, BERYGE 5%, (HRANEEN LGSk NPE . R RN EPIR
TN GEAL, DUAG A (ER0 5 A iz AETEHIbRIE, S BREBR, K
B, WISREEE .
6.2 HEMAGFIE T H RO

BANZHIEI T A

lotX, lotY ZEAT o ST LN AL R
lotAngle Lo

carX, carY E R EZEp O P LY N
carYaw T 2R A0 5 )

*®6-1 WA A S

W S EIE NP N2
bFinish LW B bRinish=1, &M AGHE ke
LS N BE 0. 2km/h, VA4 R

F 6-2 W H S5

6.3 HENAGII T 8 1S

LI SRR 7 R il BRI, B8 T I E R SEBUE R, JAT R K e
B, fEnewRace O BRBURTE, MBI e, BEHOAGSLI A xml B & SCMF, 3R15H
AL HETT G MARMIAEAL, EERBUAEAEH TR, TR
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snprintf(buf, 1024, "%sdrivers/cyberparking/config%s", GetLibDir (), PARAMEXT);

void *handle = GfParmReadFile(buf, GFPARM_RMODE_CREAT);

StdPrkNum = (int)GfParmGetNum(handle, RM_PS_PARAM, RM_PS_PRKLOTNUM, NULL, 0):

int MaxPrkNum = (int)GfParmGetNum(handle, RM_PS_PARAM, RM_PS_MAXPRKLOT, NULL, RM_PS_D

const char *parkingDirectionOptionsList[2] = {RM_PS_PRKDRT_VER_FRONT,RM_PS_PRKDRT_VER_BAC
int NbPrkDrt = sizeof (parkingDirectionOptionsList)/ sizeof (parkingDirectionOptionsList[0]);
int CurPrkDrt = 0;
const char *optionName = GfParmGetStr(handle, RM_PS_PARAM, RM_PS_PRKDRT, parkingDirectionO
for (inti = 0;i < NbPrkDrt; i++) {
if (stremp(optionName, parkingDirectionOptionsList[i]) == 0) {
CurPrkDrt = i;
break;
}
}

K6-1 BHon 45 BAU

ZJ5 s MR Z AT A VA R AL AR AL, RAT A AL AR R
fEdrive O &, FTARIRE & CHEHA G 58 bR S AL B AL

6.4 HINATSI A oG T R

TEHBNAESEI A, FFEIAE AR A, 56T EAE racemanmenu. cpp TG AL
i,

S i
/! For CyberParking!

I T LT E LT T LT LT LT T T
} else if (Istremp(conf, RM_VAL_PRKLOTSEL)) {
/* Parking lots select menu */
ps.nextScreen = reConfigHookInit();
if (curConf == 1) {
ps.prevScreen = racemanMenuHdle;
} else {
ps.prevScreen = reConfigBackHookInit();
}
ps.param = Relnfo->params;
RmParkingl otSelect(&ps);

T T T T LT T LT T
B 6-2 B hyA 4E s Bk 1 A

HOMCAMMEEMEFRXANED . HEMEFERATAOZRARBLETERNMNES 1
parkinglotselect. cpp, FEEINHERE TR AFTIRIN. 5510345 B IREE 19 xml 3. LR
SanfE
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<= D:\CyberTORCS_V1.6\wtorcs.exe

Parking Lot Select

Parking Lot Number: 1
{ Fill in O to be random, otherwise should be in range of 2 ~ 118 )

Parking Oirection:

Cancel

P 6-3 1177 e 35 T T R R

RGBT e, MR CEIH RS, BPaEA EERAAER R, el bR 2
N0 =4 i ] - S 7

if (startTime != 0) {
snprintf(car- >ctrl.msg[0], 32, "parking time: %.2f s", s->currentTime - startTime);
memcpy(car->ctrl.msgColor, color, sizeof(car->ctrl. msgColor));

} else if (startTime == 0 && car->_laps == 1 &8& RtGetDistFromStart(car) > PrkDFS[PrkNum] - 20) {
startTime = s->currentTime;

}
K 6-4 TR s 42 e AR

HIAEERERA T, FNESER—SENER. EERRFEIL T —/N . X5
FH T hrmRaceResults () B, élHﬁ%%yﬂCyberParkingHﬂLJ‘éﬁﬁiﬂ‘]Qaﬁﬁﬁﬁﬁ?ﬁﬁ%o A
AL BE R 2 B xm ] SCAF R IR B A RN R . VAZEEE . a0, VA4 I B8 B~ 15 A

=
HiTho
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} else if (failed result == -1) {
snprintf(buf, BUFSIZE, "Failed! Haven't starting parking! ");
GfuilabelCreate(rmSerHdle, buf, GFUL_FONT_MEDIUM_C,
x3. y, GFULALIGN_HC_VB, 0);

} else if (failed_result == -2) {
snprintf(buf, BUFSIZE, "Failed! Your speed(%.3f) is too fast when parking! ", time_result);
GfuilabelCreate(rmSerHdle, buf, GFUL_FONT_MEDIUM_C,
x3,y, GFUL ALIGN_HC VB, 0);

} else if (failed_result == -3) {
snprintf(buf, BUFSIZE, "Failed! Your car yaw (%.3f) is not accurate enough! ", time_result);
GfuilabelCreate(rmScrHdle, buf, GFUI FONT MEDIUM C,
%3, y, GFUL ALIGN_HC VB, 0);

} else if (failed_result == -4) {

snprintf(buf, BUFSIZE, "Failed! Your damage(%d) is too large! " (int)(GfParmGetNum(results, path, RE_LATTR_DAMMAGES, NULL, 0))):

GfuilabelCreate(rmScrHdle, buf, GFUI FONT MEDIUM C,
x3, y, GFUI_ALIGN_HC_VB, 0);
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if (bFinished) {  // request for parking check
if (startTime == 0){ // check whether starting counting time
failed_result = -1;
} else if (fabs(speed) > 0.2) { // check speed
failed result = -2;
time_result = speed;
}else {
float anglel = PrkAngle;
NORM_PI_PI(anglel);
float angle2 = car->_yaw;
NORM_PI_PI{angle2);
float angle = anglel - angle2;
NORM_PI_PI(angle);
if (fabs(angle) > PI/18) { // check for yaw
failed_result = -3;
time_result = angle;
}else { // ok, record result
failed result = 0;
time_result = s->currentTime - startTime;
distance_result = sqrt((PrkLotX - car->_pos_X) * (PrkLotX - car->_pos_X) + (PrkLotY - car->_pos_Y) * (PrkLotY - car->_pos_Y));
1
}

ReShutdownbyRobot();
return;

}
K 6-6 Al RO U 545 R A
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I// Called before the module is unloaded.
=sstatic void shutdown(int index)

{
GfModUnloadList(&userModList);
if (index == 0) {
GfOut("Writing results'\n");
char buf[1024];
snprintf(buf, 1024, "%sresults/cyberparking/results.xml”, GetLibDir ());
void *handle = GfParmReadFile(buf, GFPARM_RMODE_CREAT);
GfParmSetNum(handle, "result”, "cyberparking/failed”, (const char*) NULL, failed_result);
GfParmSetNum(handle, "result”, "cyberparking/time”", (const char®) NULL, time_result);
GfParmSetNum(handle, "result”, "cyberparking/distance”, (const char*) NULL, distance_result);
GfParmSetNum(handle, "result”, "cyberparking/carlength”, (const char*) NULL, carlength);
GfParmWriteFile(buf, handle, (const char®) NULL);
GfParmReleaseHandle(handle);
}
}
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