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FERAEREG T - LI (G R s 5+ (R P B IERRHRA(CT) ~ X LB
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F B E R R R IR R ER R BRI EHE - EBF RSB mg
st BB ZPBARE AR (GRS DL MATLAB [yt > DIEHRERE R > SREZ I et
RERIRF R Z SRUEREUEI TR A MR Y - RISE ST IR bRy N SR EREAY AU IE
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FEBRHETE - EBEE S Bl MR SCEAERDE - BB Rk o] LA T ff e
i P T
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AEHgaR AL > DUSHT e I S B SR ¢ 5 T AR KITT R R Ay ek,
EHIE (Point Clouds) e &2 5 il DU S (& R RS AL 7 A AR E B TP 58RI (H
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Processing High Level control Vehicle Control

Path planning Brake control
Sering o

GPS/IMU Throttle control

8 HEERAGAALHE

VRIS o — S AE B B B A SRy - B A8 (o F (e AR AL (Hy bridNets) > B3
SRR MRS 8L - AR TR AR ERYEESR - WE 9 For o (ERAATE
JEIATERE Sy HE A AR - LRI B AR - sy~ R - BaRESE - FiblApE
AYEEESAE R TR P HH AR B i AR - B B I S B RN B AR SE i B AR HTE TR
Sl (A & B R Al 20 5 RS TS AR R SR AT - IR AT e it =7 =0 B i
SRAA > 55—y =8 AR S B AL TR AE AR AN © 58 R 5 =\ o (e i 151
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HybridNets 57U HH B 5:48F% (Backbone) ~ SHERARES (Neck) Ko RF & (S HIEHIEH
(Head)&Hpk » 40[E 10 AR - FEeaEES B (el ARG THEHRHE - s288H— %
51415 & (convolution layers)&H 5k » 75 L0 A5 g ¥ 51T B (downsampling) X
S LR R MG SR R B B e 4a R 0 ARt SR B0 R (B
F5LE R Z RIS Rl (multi-scale feature maps) » SRf& R E FMEFS HI(FHIEE A L H
BHEEHRRA S - BTSSR AE S YRS - Sy & TRk & AR IR [EI L
BIREE - T His e AP S B T 3Ry - (H S pr Sl AR AR A FH R R
° BEFEARE S EINFEEE Z(EERS - RIS E R PR R % < I8
MRS AU AR o A [FDE YA BB SR - PRI A2 & (o P 2 BB SR AR AR BT

3|4k 53 El(segmentation){LF5 -
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FEIETEFK - BULIToE R EGRE T - AR 1 Aor - BB EBRER
TAFERFEL - AARERFTA YR E GRS

Single white solid lane [0,255,0] [60,255,255]
Single yellow solid lane [0,200,200] [30,255,200]
Single white dashed lane [255,0,170] [140,255,255]

Double yellow solid lane [255,170,0] [100,255,200]

Single yellow dashed lane [0,42,255] [10,255,200]
Crosswalk [170,0,255] [160,255,255]
Road curb [255,0,0] [120,255,100]
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SREVEGERM B E AT RE A o HIE > 55— 1 PRAR IR R AR 8 AR Bt R T ]
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130 500 510 520 530 540
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16 BRI E ARV EU AR - B SRRR YRR AR P A SR R Y A S
G if R —BUdRNEEMEL - FRAEAVHARIE RS THIORR - B& a] LLSERL
ST IE M -

>a

14



EESR HSV T PREHE ERREE(E

B B4R (SWS) [60,255,255] [50,100,100] [70,255,255]
BB 4R(SYS) [30,255,200] [20,100,100] [40,255,255]
B 4R (SWD) [140,255,255] [130,100,100] [150,255,255]
B 5 R 4R (SYD) [10,255,200] [0,100,100] [20,255,255]
EEEH 4R (DYS) [100,255,200] [90,225,230] [110,255,255]
B FE 4% (Crosswalk) [160,255,255] [150,100,100] [170,255,255]
H4%(RC) [120,255,100] [110,100,100] [130,255,255]

R 2 BUHGHIE
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[El 16 : S TE¥H R AE AR AT
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2. B B B R PR L M

KITTI BRHEE i R AT AR B B - (A CEER B AR (A TR S
A ERNRREERRS R PRI R - EEGEE EALOCZER - Bl
EHHEE - EFTER S E SR DEEE Z S - ikt > EFERTERE T HEE
RHHTERENG B A F e E -

DRI - 4 A o P 5 P (AR M B AR AR A 2 PR I T % (2D B
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L 17 AR - JAFIGE KITT EREE P B AR SRIE 5 - K Velodyne A&
HYRRE R SR CIE G > Z0& (] Scikit-learn H1fy DBCAN LREETBISE HET TEERT
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17 * R E A

18 © Hh A EEE )]

16
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1 ! ,:
H 4000 4 i
] 1
2000 1 'I::II
I
Ao i
~ ' I 3000 4 ,'.l,' !
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| 2000 P
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I’l \
o 04 mmmmmmmmmmeed TS
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ST SHTA
NE[ESuEE N E=gE=2
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19 * HJ5lEl

3. ek E R i B

BEEEENITIRIC T T RE > e BT LA S R SR s 4
O - DRI » T T AIAAAE + DU TR TR BT A6
BB A ERARY -

BERFI RS - A6 OHIO By SE B ETAHRIHIEL . #n AGRE R GPS
L& ~ IMU GHUE R PZERIEs BRI AE RS S TUE (CAN message) - 1S EEER S HEHA [FIHVE(T:
(package)fEfit o AL » G Je TR (E MU SRt R D)
Ry GPS fiLE > DUEHL OHIO A S i it ] - FE RIS B g R (E 5. (408 20)
128 Lo RSO RS e 2 Eh R B ey & - WA AR BB AR E © HESUT[E (Lane
map) BARIE SRR E A &AL - s SEE (BEV)—4 - B REEariE it I aFd
HIERE - BIAIEESRAVERE ~ AT ~ diRARFE AR -
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20 * HIELREE

FESRE R - EIERMEITTIMU JFESE GPS/IMU S E R - A TRt
HERATHEAE - LT RTINS R E R B R R -
R ATRIL T — A B - G T AN s I RN R > DL
it O s A E R 2t T R IERREREAE o 3% 2K Rk B OREE AR SRt ]y 56
TEHIRAYATST > DUEREHBE R I RE A b E A - #(E T T
HEA I e L E AR e (L0fE 21) -
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21 HUEGIME - HEOARES > BOARANR R - EHIAERHEER
e

(I9) &5F 77
1A AR A AR

W% 3 For - BLAARAVSCEREEEK - 2N Rt ISR R AU AR R Y U 7R 2K HE
TR B SR TR T > I H (BT R E R 52 E - ([EEBESCERIERVEERA
HIE > NI > dEWER(ACC)E — (5 R AR HEEIE - BNEAER - BEHER
FIBE 4R - FE/| SRR A T RE ERIA - B RiE AR G5 L I RE B AAE L
A RAES L IR R R N B E FE SR Oy A &l - B HIELR Z YR
HEEE ARGl - EEEHEAREERBER IO AR E S TN > 2RI

FERHY RN AT RE R R EIRIRIN R - (N BERGF H oSy eaE > AT

R ARREVREAITA - EEFEEEE S A » R BRI -

HLEAR “ZEEEE(10V) AEEAR(ACC)
B B4R (SWS) 0.12 0.779
BB EAR(SYS) 0.39 0.903
B [ E 47 (SWD) 0.0771 0.72
B 4R(SYD) 0.404 0.931
EESE41(DYS) 0.342 0.931
BE FE 4% (Crosswalk) 0.0756 0.848
E&4%(RC) 0.0806 0.636

% 3 ERIMERE ST TR AR
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A0MEE 22 ~ 23 ~ 24 BUR > AR AREE A FIRVBR AR R A FRE A R
W 22 Fr o i AT — SR - B TPy — G R AR - HoAth
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HHER AT T I

22 - FERIRIEGER(1) © AL EEIRE AR EE R aHI(FP)

W 23 f (8 24 FR > S5 EERRERY SR AT A] DUbs I LA [RIRRRAY HE
SRRCRIITREEI > AT > AV E RO AE M T B O B AR ~ BRI AR -

B4R HEER AT T I
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PR ER HHREER AT T I

23 : FEANRIGER(2) AL EREICRERGIE(FP) - T ERE R ERTEEN)

BHREAR

HHER HHRELR HEER AT TR I

24 - RS R (3) ¢ ALEEISAREZME(FP) » Gl AR I E(EN)

HEGAMERENENRRNAZME - o BB BN ERENSZE
BIOETHRAEN G R AT I RIS - BT E KSR E RS E2E
HA - WREAMRIE ~ KRR AIRS TR SFERR N 2 m] e G o B H i AR AV S MR 7]
R ST RE G AT S S EE R AR E M - AN - BRI AR E AR
ARERAE ARV - FEREAE TR0 ~ BUEsCGRSR R - it
S LA B AR TR AR A R pE R E 8 H sl os -

2 B CESR S EAY R E S AR

25 BRI AT LU LiDAR BESEAYRE A M B BT - A URAHE
LERAEE -
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2RI > BRI IR RE AR > N FlE] 26 B s E T A R B iE
4RHY LiIDAR BEE LA E G B A8 SR B S SRS (E - BRI R RS
[ FRE SRR BRI Es M i Re < SR REEE M 2L - AR EE RO e PR E
W > REAEREIHEG R > QRS TR - SRR I F R -
BEAD - SEEEEHRAISCN AR th S B RIS RVE R - AR FUERAI SRR RE
TRAF R ST BRI EZE (S5 > AR RETREE(E A e 22 B R BRI A 4R -

e

el B2
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Yie 4
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e NERTE 240 7] IR [E R A R M T (S AR LA S > BAnd2edi]
MEIFRASE - BEISHFERERNTARARGEEGRES - WAl A E SRR
A E TEA RIS - NI - FZ2EfR ROS2 HERY S B B Ry 12 A B
THAE RIEAETT - LRl 1 #iEE B (Lane node) » B M HESGHRIER.
FRHEHAN R S s AR RS, « TEEEETRE T - E RS TR IBHEETE, (Tracking node)
PR 25 I A ST HP L R 221 T (Topic) - (141 HiEH GPS fir'E ~ IMU 5]
ERIYIRE 4R (REEHEEEL) -

root@dbd867298533: /workspaces/perception_system# ros2 bag info rosbag/dataset_May25_1

Files: dataset_May25_1_0.db3

Bag size: 6.3 GiB

Storage id: sqlite3

Duration: 110.2s

Start: May 25 2023 20:26:58.821 (1685046418.821)

End: May 25 2023 20:28:48.823 (1685046528.823)

Messages: 22951

Topic information: Topic: /bestvel | Type: novatel_gps_msgs/msg/Novatelvelocity | Count: 2199 | Serialization Format: cdr
Topic: /blackfly_0/image_raw | Type: sensor_msgs/msg/Image | Count: 2200 | Serialization Format: cdr
Topic: fdual_antenna_heading | Type: novatel_gps_msgs/msg/NovatelDualAntennaHeading | Count: 2199 | Serialization Format: cdr
Topic: /cepton_pcl2 | Type: sensor_msgs/msg/PointCloud2 | Count: 2056 | Serialization Format: cdr
Topic: /tf | Type: tf2_msgs/msg/TFMessage | Count: 1099 | Serialization Format: cdr
Topic: /fgps | Type: gps_msgs/msg/GPSFix | Count: 22080 | Serialization Format: cdr
Topic: /fimu | Type: sensor_msgs/msg/Imu | Count: 10998 | Serialization Format: cdr

root@4bd867298533: /workspaces/perception_system# ros2 bag play rosbag/dataset_May25_1 —loop
[INFO] [1686950414.848949463] [rosbag2 _storagel: Opened database 'rosbag/dataset May25_1/dataset May25 1 @8.db3' for READ ONLY.

A EERE

root@4bdB61298533: /workspaces/perception_system# ros2 topic list
/bestvel

/blackfly_8/image_raw

fcepton_pcl2

fdual_antenna_heading

ftf

/aps

fimu

/parameter_events
J/rosout
ftracking_result

ROS2 Zdtadin iy £

& 28 : ROS2 JEtEL F &gk F

Ry THIEAEEERRE - Bl E ROS2 HrEtEk R E TSN EE Kinner Road F
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fth &R - S H B ERER TR — L5 F 3 - 5140 /gps ~ /imu Al /tracking_result (4]
&l 28) -
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73 (F2 82 ROS2 #3R) » FIFRERHMhERG (S - FIRFEMAEERE R - e
b I AT DARF R G TRy ERE RS A HAE TR B - LA ROS2 A 2\ [RIFZE 2
I SR H R A E YV RE (S
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root@4bd861298533: /workspaces/perception_system# python3 src/perception_system/scripts/pipeline_nodes/lane_node.py
/usr/local/lib/python3.8/dist-packages/torch/cuda/__init__.py:B3: UserWarning: HIP initialization: Unexpected error from hipGetDeviceCount(). Did you run
some cuda functions before calling NumHipDevices() that might have already set an error? Error 101: hipErrorInvalidDevice (Triggered internally at ../c1@
/hip/HIPFunctions.cpp:110.)

return torch._C._cuda_getDeviceCount() > @
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