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® ROS Robot Operating System©] ¢Fxtz2 E fjg]ofA]= ROS1S 9j0|sic}.
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» FEngine: Unreal Engine 4.27 7]¥F9] Formula Student Driverless Simulator (A 2.2.0)

= 2FAA g7: Ubuntu 20.04.

= gzt gigoM ARgE AlElolE s dUiE 2R d2E &ofl o=t tofof ot
ROS Bridge: https://github.com/FS-Driverless/Formula-Student-Driverless-Simulator
Simulator: https://github.com/FS-Driverless/Formula-Student-Driverless-Simulator/releases
AlE2flole] document &3 https://fs-driverless.github.io/Formula-Student-Driverless-Simulator/v2.2.0/
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Model: TechnionCar (FSOnline 2020 competition).

Exterior Dimensions: Length: 1.8 m, Width: 1.0 m, Height: 0.5 m, Wheelbase: 1.55
Physical Parameters: Mass: 255 kg, Max speed: 27 m/s, Drag coefficient: 0.3

Vehicle Center: A}°] AlE{(car pawn center)= £A54] of2ff A|Hof YAttt th& A=
2 o gx2 r1Fo= Yxla.
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https://github.com/FS-Driverless/Formula-Student-Driverless-Simulator
https://github.com/FS-Driverless/Formula-Student-Driverless-Simulator/releases
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L. ATk (Left Camera)
a. Type: RGB Ztd|=t
b. Field of View: 90°
c. Width X Height: 640 X 480
d. Position (x, vy, z): -0.43, 0.15, 0.82

f. Frame rate: 30 Hz
. AF9F (Right Camera)
a. Type: RGB Ztd=t
b. Field of View: 90’
c. Width X Height: 640 X 480
d. Position (x, vy, z): -0.43, -0.15, 0.82
e.
f. Frame rate: 30 Hz
2}, AFE 715 ROSEH: (&}) /fsds/cameracaml, (%) /fsds/cameracam?
2. LiDAR
7h $1A]: AFF Center &[5t 7]&.
L. ALQF
a. Channels: 16
b. Position (x, y, z): 0.60, 0.0, 0.10

c. PointsPerScan: 1866
d. Vertical FoV: —+5—15
A= s}mEte 120 3| 4 ALEHHQl stnAlEaks etz




e. Horizontal FoV: -180, 180
f. Rotation per Second: 10 Hz
g. AH® 7= ROSEH: /fsds/lidar/Lidarl
3. GPS
7t AFYF
b. Frame rate: 10 Hz
c. AHE 715 BT /fsds/gps
4. IMU
7t ATk
b. Frame rate: 250 Hz
c. At 715 E-™: /fsds/imu
5. A Zofo]E
ARES S
a. 99: [-1, 1]
. 7HS g
a. H: [0, 1]
SEEL DER =
a. HY: [0, 1]

2. ARVt B /fsds/control_command
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Ethernet connection
33, Algdolg A 4 dueE ARE 9 4
® A gdole HEE ot AnF HEEE LANCZ AZ
@ OSe Ubuntu 20.04 9+ ARggtict,

® Algefoly % ¢ieE HRHY 452 ot &2 sEolH.
1. CPU: Intel 17 14th &
2. GPU: Nvidia RTX5070 &
3. RAM: DDR5 64GB &
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Control Command

" Planning -

GPS, IMU, G55 . SW Platform

O A7IE2 otgfo ¥&2 Hol8E &&5t9 Ataaed dudE&s 7dsfor st
1. 942 glo]&: LIDAR PointCloudtsensor—msgs/PointCloud?), RGB Camera Images{sensor-msgs/image),
IMUfsensor—msgsArm), GPSfsensor—msgsANavSatFig.
. &9 9 713 AR Al Go Signal, Emergency Stop
. 23 tf|o]f: Control Command {fs—sgs/Controtommand).
@ AL=H4ABY SW SAE YolA ROSZ 53 AlgeolE2REl MA dlojgg w1, ROSE
Al 3
|-

w o

=
o %%(Control Command)S &3sfof sict.
® Aled SW EAZ0NAN A7 ode offel ot
- CppO] Al: formula_autonomous_system.hpp, formula_autonomous_system.cpp

- Python ©o]&A]: formula_autonomous_system.py

AM9xE ~1 (¥= HlolE)
LiDAR Point Cloud

-E}Q!: sensor_msgs/PointCloud?2

-7FAO] LiDAR A2 =Y 31742 gfo]xl2 £A3t Point Cloud AW 7} &A|ZEc},
RGB Camera Images

-E}QI: sensor_msgs/Image

-714°] Camera AlM 2 RGB ofu]x] X7} A5},
IMU (Inertial Measurement Unit)

-E}Q!: sensor_msgs/Imu

Jbgol IMU A2 Ato] T et 2k, wat Auot A ZEc
GPS (Global Positioning System)

-E}Q): sensor_msgs/NavSatFix

"
_L'L

-7H49] GPS MM &2 AFFQ] YA E I A|2] & 7A|(latitude, longitude, altitude)& A
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Go Signal

-E}Q): fs_msgs/GoSignal

AS State

-E}Q!: std_msgs/String

“AS Finished” % 17]2 1 Hz o]Ato 2 A &3fojof st}

A10E (A58 AIAR AJEI(AS Status) % 9])
O At &l JEiS Y2fs] shvl flsh offier 22 JEE
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Alllx (ROS &8 #4)
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Control Command
-E}Q!: fs_msgs/ControlCommand
-A7TEC A3 AP 7FS (throttle), ZR3FZ; (steering), Al (brake) JEES
Command® o} At Aoje & gir}.

3 skst Control

-Ate-ZSRteF A AEIS] AMEfES EAFYE FEfR “AS Off”, “AS Ready’, “AS Driving”, “AS Emergency’,

4t Eq Et
/fsds/gps sensor_msgs/NavSatFix
/fsds/imu sensor_msgs/Imu
ArEFHkIZ0| Ch3| & 44l Jt53t ED /fsds/cameracam1 sensor_msgs/Image
/fsds/cameracam?2 sensor_msgs/Image
/fsds/lidar/Lidar1 sensor_msgs/PointCloud2
a0 M 5 we Tx 2 s KA /fsds/testing_only/odom |nav_msgs/Odometry
/fsds/testing_only/track  |fs_msgs/Track
QIHF|O|E{7} dishsl= Edt M £ /fsds/signal/go fs_msgs/GoSignal
Szalaol Walsle T Ms e Hsdsfsignalffinished  [fs-msgs/FinishedSignat
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Atk Mol HEy wE £4 /fsds/control_command  |fs_msgs/ControlCommand
Rk e Ao 2l =5 /fsds/AS_status std_msgs/String

HaF ojd 78

A 122 (Track Drive 0]A)

® 29 4
LES o4 ESe g A A BAAElD) AR AR £ ARE ZaFo) Algwal 2
Lol AT Ede gEo= 100 FAstel A SR
2. 41 otluct Y solsel SN BEO2 RS AR SR
3. &Y Al AE uAE of &

a5, E FZ UjR] oA




A
(=]

t5tof 1,000

A

S
T =

VS
=]

2+ BA Track Drive

A
=]

1 Track Drive

A
bl

+ 9

AN
e

110
o |—
w s > r
= (=] — — <]
:t N <] <]
Ll. L—I_I.
m_ W
o N = o]
& . |W w_ﬂn K
o |F = T
L_“ 4 - © 2
S % & =
[11] N
K - ™ KIF
El W_._. by foF oF
o > ol \Y
10] H__l o - —
= = ol il
o 5 u
~N
o0 TR U
== il of ©
— = i 2 - m
= W 2 |
au U I O ul|x
= s |© Q 7|
T 3 j 7w
l-lo _ -
& EAR=S S
ol X i = KC<U
u Kr < S
1] 0 . ok o
N H o o H() .M.
ol T o for I
o T 3 W o | oF
= Ko Kfu L
G R e Rizxw
B|or o ol G o =
L. |0 %0 iio ERE
o K Kk K of T o
= a _ £
(@) M (@)} wnv Q
o) G = gl Z €
o a o vl 2l 2 o
S = £ o ¢ £
— 3 2 g o S £
.__.m_= = w MJ M W 2 —
= ° Q s|2 ¢8| & S
) c g S|l < = S
W e la) (@) (e
3 ] o o <
a % <l A B
S —

A
(=]

A BaA

a

EWSH
(o]

@

o
0

W
i

oF
<}

o

7t A4

[e]

=]

X Track Drive 7|2
2. o)A Track Drive 7]=

A BAA

L.
3.

fuzel
Kr

OD

e}

=D
K]

(

A5

A A&k o me]olg 7}

7ol Al

=

@ ¥ EHg2 Aol AFEOM 5890

@

o
K

‘I,

__A__|

o

==)

=
=

1. E99: /fsds/signal/finished

@ 7HEE A

Allex (A




=
1 2= A7HE2 oig] AR A A" 717k Blae SW E3iEo] 7|Hieh Ake o) daels o

2. A1E ot Ee &adhor st A1 AlE Al A4 HEE7E Fo4E 4 Qo

A= (el & 71=d Al9h
@ 9] S EaF AREY dHY A2 =7tst
@ A&5% & 71EE 3 ol Ee JEY SS ol&et oF 2 ViY2 2d =7tsi.
@ dis] A& A AlEd d1sd 8 ® W42 Ui

A19% (o] 41 (Qualifying))

A20x
Py

® %% A7tde @502 Track Drives £3§sto] 3 Bl

@ oA 4& Are] N (TBD)7[] Elo] EMof x&stc},

@ 7ie B 1A F7F (150, TBDA): AlEH BuxL ofefo] 252 71508 Hytec)
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1. oA A = 270« ((T_omax /T_your) — 1}/ ((T_max /T_min) — 1) + 30
2. T_your: sl &9 oA 7= (vdg =)
3. T_min: oAl A71El = 715 we 7|2
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4. T_max: T_min®] 1.458. T_your’} T_maxS R} 3L T_max=z 7H3.
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