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L.

SUMMARY

Title

o Research on Driving Environment Data Measurement Technology for

II.

III.

Purpose and Necessity of R&D

Purpose of the Research and Development

Design and prototype development of a data acquisition system (DAQ) for
collecting driving environment data of Antarctic traverse vehicles.

Necessity of the Research and Development

As the Korea Polar Research Institute (KOPRI) expands its inland Antarctic
expedition plans, the importance of traverse vehicles is growing.

Drivers of traverse vehicles are exposed to harsh road conditions and must
maintain high concentration for extended periods, leading to sustained high
stress levels.

To reduce driver fatigue and enhance traverse efficiency, it is necessary to
develop a driver assistance system based on autonomous driving technology.
Realization of autonomous driving requires various sensors, and autonomous
algorithms are designed based on the data collected from these sensors
mounted on the target vehicle.

Therefore, the development of a data acquisition system capable of collecting
sensor data from actual driving environments must precede the development

of autonomous driving-based driver assistance systems.

Contents and Extent of R&D

Identification of Vehicle Characteristics on Snow Terrain and Required Data
for Driver Assistance System Development

Technical investigations and driver interviews

Review of technical documentation of available equipment

Prototype Development and Testing of Driving Environment Data Collection
Device

Selection of sensor types and data to be collected

Design and fabrication of the data acquisition device



IvV.

Testing, validation, and refinement of the device

Establishment of Data Utilization Plan

Visualization and planning for the use of collected data

Development of a data integration algorithm

Development of a research roadmap for autonomous traverse vehicles in

Antarctica

R&D Results

Successfully identified sensor data required for the development of a driver
assistance system for Antarctic traverse vehicles

Selected sensors and designed mechanical components for the data
acquisition system

Completed domestic field testing and data analysis using the fabricated data
acquisition system

Finalized data utilization plan and roadmap for autonomous traverse vehicle
research in Antarctica

Application Plans of R&D Results

Utilize driving data collected through field tests in Antarctica to establish a
technical foundation for autonomous driving research

Expand the scope of collected data by adding capabilities to gather vehicle
platform data (e.g., steering angle, RPM) in addition to external sensor data
Share the collected data through KPDC with domestic research institutes to
promote polar autonomous driving research
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Raw Data

Inference

(1) LRTI BiSeNet v2 (2) LRTI BiSeNet v2

Raw Dgta

Inference

(3) LRTI BiSeNet v2 (4) LRTI BiSeNet v2
GT of road boundary
2% 16 LIDARMIA S 283 2a7hs 4o 24

o ¥ WAR erHE Ve AT ARE FFAE Jlecldr clEg Ve
FAN] fANE AAAFe FAAAL TAGe] TP ALen o7 AP
A S T wabsbs slsel Aol Besn oud Neg FAAY A
A areke] GNSS #HE A H 7 I e sit)
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o AN A FPalokste tolElg oleld elolElE ] g A PrEE
ot 2ot

38 A £ R 2

2olA A7y
(LiDAR)

Helios32
H32F70

dlolA A 4 32RE

dlojA] o 905nm (Class 1 & M4l 54)
LA AJoFZY (Vertical FoV): & 70%
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27 712]: &) 150m (3HALE 10%
110m)
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1Y RO 2 N 10 S o WA~ N <~ TR s A A )
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2= #Ho: -40°C ~ +60°C
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9%
SREE

MTI-680G

AR Fee: AlEjo]E
/MR +£0.2°
Q(3d): +0.5° RMS
&% A2tz 0.05 m/s RMS

=3 Zabs: 250 400Hz

IMU 24: 71427 +10g
Atol2AFI: £2000°/s

A& A +8G

GNSS £A17]: u-blox ZED-F9 RTK
GNSS & WAt

QlE{m|o] A: UART, CAN, RS232
Y m2E2: Xbus, ASCII (NMEA),
CAN

5% RTK A A)

Kt 4.5V ~ 24V
A2 1W ojgk

2 SA: 28mm X 31.5mm X 13mm

1A= gtgHoz s

olo] ] AlA]

LH2 2 Ftd2t

S
S
=
S

Realsense D435i

AN 7o 22l AH AL

Zlo] sfAtw=: Fof 1280%x720 @ 90fps
7lo] &7 W9l oF 0.2m ~ 10m o]}
Alofzt: 21 8527, Al 58°

RGB 72} 19201080 @ 30fps

IMU: 6A7%=(6DoF) ¥ &4 A d
T2 AA:
Processor D4

OlEjm|o]A: USB 3.1 Gen 1 Type-C

7] @ 2A: 90mm X 25bmm X 25mm /
°f 728

WA IMUZ €XlQ] |x ul 7|2 SLAM 7Hs
Al]_ﬂg 73 ETOHH o]-x—]x—lo] 7]0] O]M Kﬂ—T'—

Intel RealSense Vision

o 1 v
CHIRE BB ALG THsF 0F A
SDK A&
4% BUEZ 2% L A2 247
58 ks
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1. LiDAR

o X AFdi AFI LIDARAAME =ZRAZAjtdA Hwjste 32214<¢ 3D Zho|t}

AAolth of AME AgFYA, PARE, e @F Azt S PUG FH
Q4e] Bag Axgle AgHn Aok AYHQ S et et

- 327 "olA AEE o] &
- 360° % Alofzom A
- A 150m 3 Ag) (kg gt gel)
- o]% 2"’ (Dual Return) 2= X ¥oz Feol &

- IP67/IP6KIK T&¢] W7l deor Ao 84 243
- AW A7 5718 1% AF (PTP, PPS, GNSS)

Helios 32: 70° Vertical FOV, 55°0f FOV below Helios 32: 31° Vertical FOV, 32-Beam even
horizon to elimilate blind zone distribution

Helios 32: 26° Vertical FOV, gets denser in the middle part, Helios 16: 30° Vertical FOV, 16-Beam even
up to 0.5° vertical angular resolution distribution
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o & AlE RTK7e & Adshd, FAZE olsc] Fagt d5 Efuxe] 3 54 4
BYPEE $418 2 &
GNSS ©=r==z  Apgstojol st olwjo] 91X ext= A H A
A AN E 3~mBF = 2] =1

=
QA FEOT dolH £HE AT AL ARME 323

o AP el AFAE L 4K L AAPRG HEel FAHAe] U@ Az
Aut FARAL deste s FR@ Fuolth oy FusAd U AA
Aug #4847 99 olng ANE AFetdon 2ANA dolq ~AUE neke

o D435 FME Aol BuF 2AAA DR dd e A s
AYA RS FAtR ok 72 54e et 2o

- 2H#H L zleo] AA + A2 RGB 7Hv 2t

- 6= IMU W& 71&E5EA + Ao]l2Aax

- 2A% ZAE: 2R 52 3y gud A
- USB 3.1 QlEgo] 22 A7 dolg A%

- SDK 2.0 A3 Windows, Linux, ROS A ¢

o ZHHL 7}“1]11}1“ T Mo TLz O]UV] /‘15‘" °o]-& 5“ = A S P i =3 b s
3D Zo] HRE FH3te Wao =
#Hgsta, 1 AAE 7INtem AgE 74]’1‘}'3}04 O]U]X]E’J A o Zlo]& FH gt

o Hl°o]EH+E RGB|"|A], Depth ©|"|A], Depth Point Cloud B} oz %3
Point Cloud®|°]E]+= LiDAR®] Point Cloudd|elEl <} &2 Z+zte] x

T ztoldo] ) o]yt 54 &8st RGBAEE 233 Be A4 o

Image | Displays

29 21 2E R FrvetE ZEe ¥
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File Pancls Help

™interact | ¥ Move Camera

© Time
ROS Time: | 1744618563.40

Reset

ROS Elapsed: 251941.82

/home/y _ws/install/: - hare/sensor_logger/rviz/sensor_logger.rvizt - RViz _ a8 ox

-Focus Camera  tmMeasure . 2D PoseEstimate . 2D Goal Pose @ PublishPoint 4 =
o Views (]
Type: | Orbit (rviz_default_plugins) - Zero
~ Current View Orbit (rviz)
Near Clip Distance 0.01
Invert Z Axis
Target Frame <Fixed Frame>
Distance 135.392
Focal Shape Size 0.05
Focal Shape Fixed Size v
Yaw 0557274
Pitch 0639797
» Focal Point 0.74419;-0.12465; 1.2242
Save | Remove Rename
Ol tmage [e]
'

wall Time: | 1744618563.44 wall Elapsed: 251941.82 Experimental

31fps

a2 24 ROS2 rviz2 AlA dlolg A|ztat

Sensor Logger & Analyzer B & %
| M HY \ X%t H2: /home/yoon/ros2_ws/bags

£8|27| | |/home/yoon/ros2_ws/bags/bag_250411-164114 Rviz &% \Iﬂﬁ'/%‘-‘\l’éﬂli EE

ET| MEY ~
v| /sensor_1/D435i_1/color/fimage_raw
V| fFilter/free_acceleration
V| fimu/acceleration_hr
V| [sensor_1/D435i_1/colorfcamera_info
v! frosout
v/ fFilter/twist
v fodometry
V| fimu/dv
V| fimu/utctime
V| fimu/time_ref
V| fimu/dq
V| fimu/data
V! fimu/mag
V| fsensor_1/D435i_1/depth/color/points
v| /sensor_1/D435i_1/depth/image_rect_raw
V| fsensor_1/D435i_1/depth/camera_info
v| /goal_pose
v ffilterfeuler
v| fFilterfvelocity
V| JEF_static
v| /sensor_1/D435i_1/extrinsics/depth_to_color
V| ftemperature
V| /sensor_1/D435i_1/extrinsics/depth_to_depth

v| fsensor_2/rslidar_points >
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6. %% dold #4424 Mg 2 Az
o A wole FPFA Hold 7

NBL thedt ol FAsGTh AFe o
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5718 Azt 0:01:52 = 7|2 A2t 0:01:37
3 ojE 37| (MB) 2227.82 2 Holgf 27| (vB) 1949.03
B O0|H £ (MB/s) 19.89 E HolE £& (MB/s) 19.89
Topic Messages |Total Size (MB) [Avg Size (MB) Topic Messages |Total Size (MB) [Avg Size (MB)
/filter/euler 44808| 222 0.00005 |/filter/euler 39216 1.94 0.00005
/filter/positionlla 44808| 222 0.00005| |/filter/positionlla 39216, 1.94 0.00005
/filter/quaternion 44808 2.56 0.000057] |/filter/quaternion 39216 2.24 0.000057
/filter/twist 44804 3.25 0.000072] | /filter/twist 39213 2.84 0.000072
/filter/velocity 44808 222 0.00005| |/filter/velocity 39216 1.94 0.00005
/gnss 448] 0.05 0.000122{ |/gnss 392 0.05 0.000122
/gnss_pose 44808 3.59 0.00008| |/gnss_pose 39216, 3.14 0.00008|
/imu/acceleration 44808 222 0.00005 |/imu/acceleration 39219 1.94 0.00005
/imu/angular_velocity 44808| 222 0.00005 |/imu/angular_velocity 39216 1.94 0.00005
/imu/data 44808| 13.85 0.000309| |/imu/data 39213 1212 0.000309
/imu/dv 44804 222 0.00005( |/imu/dv 39213 1.94 0.00005
/imu/time_ref 45252 1.55 0.000034| |/imu/time_ref 39605 1.36) 0.000034
/imu/utctime 45252 1.55 0.000034| |/imu/utctime 39605 1.36) 0.000034
/nmea 448| 0.05 0.000107| |/nmea 392 0.04 0.000107
/odometry 44804 30.94 0.00069| |/odometry 39213 27.08 0.00069
/rosout 10 0 0.000143]| [/rosout 10 0 0.000143
/sensor_1/D435i_1/color/camera_info 670 0.25 0.000366( |/sensor_1/D435i_1/color/camera_info 587 0.21 0.000366
/sensor_1/D435i_1/color/image_raw 671 589.79 0.878975| |/sensor_1/D435i_1/color/image_raw 588 516.84 0.878975
/sensor_1/D435i_1/color/metadata 670 0.36 0.000538| |/sensor_1/D435i_1/color/metadata 587 0.32] 0.000538|
/sensor_1/D435i_1/depth/camera_info 670 0.25 0.000366| |/sensor_1/D435i_1/depth/camera_info 587 0.21 0.000366
/sensor_1/D435i_1/depth/color/points 670 435.85 0.65052| |/sensor_1/D435i_1/depth/color/points 587 380.89 0.648872
/sensor_1/D435i_1/depth/image_rect_raw 670 130.09 0.19416| |/sensor_1/D435i_1/depth/image_rect_raw 587 113.97 0.19416
/sensor_1/D435i_1/depth/metadata 670 041 0.000611| |/sensor_1/D435i_1/depth/metadata 587 0.36 0.000612
/sensor_1/D435i_1/extrinsics/depth_to_color 1 0 0.000095| |/sensor_1/D435i_1/extrinsics/depth_to_color 1 0 0.000095
/sensor_1/D435i_1/extrinsics/depth_to_depth 1 0 0.000095| |/sensor_1/D435i_1/extrinsics/depth_to_depth 1 0 0.000095
/sensor_2/rslidar_points 1121 985.4 0.879041| |/sensor_2/rslidar_points 980 861.46 0.879041
/status 45259 1.21 0.000027| |/status 39611 1.06) 0.000027
/tf 134337 1349 0.0001] |/tf 117593 11.81 0.0001
/tf_static 4 0 0.000187| |/tf_static 4 0 0.000187
a7 28 2% doje] A
o AXEoly BA Ave Ted 2Y Ao GNSSHH ARATNE SRR oo
2o Q714 oEREe A" ddS JEhlia 538 GNSSHE, HSHS
GNSS$¢ IMU%o]l Fd %8 gheltt.

GNSS Pose + GNS!

S Fix (DMS)

GNSS Pose + GNSS Fix (DMS)

37°226.60" N

37226.24"N

Latitude

37°225.88°N

3722552°N

37225.06"N

« lgnss_pose

. Janss

- fgnss_pose
o fgnss

37°22%6.24' N

37°225.52' N

37°22'4.80' N

Latitude

37°224.08'N

37223.36'N

37:222.64' N

3722192 N

1267389524 € 126°3895.60°E  12673895.96"E 126731

Longitud

a3 29 &3 AA dlolH

546.32" E

126°38'36.68" £

126°38'37.04" €

126°38'42.00" £ 126°38'42.90" E 126°38'43.80" E 126°38'44.70" E 126°38'45.60" E 126°38'36.50" £ 126°3847.40° £ 126°38'48.30" E 126°38'49.20" E
Longitude
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o FHT dHolHE tha9 xe 2
A GH o
=] 1
e e 24 dojg]
_ 1 = [e]
doln] sy | EUE 2ALE ol
. - AllA AR
(LiDAR) ) . .
» A1 AJoFZE (Vertical FoV): & 70&% (-55 ~ +15)
» 53 2]o}zt (Horizontal FoV): 360%
x& "y « 2% Zte SAbE: AT 1.33%
2 2 Zhe AN 0.2%
Holions2 « Tl &5 10Hz
eHos = 3" &% 600 rpm
H32F70 — . )
= IOJE Z& &4 o|% 2]&(1,152,000 pts/s)
BRIV | - oz, A4 Hw
. 2 /1% ES 5} JlAT ZEA T &)
— 2/mz/Q &0] g3t 7tEE, ZtEE AR
- XA
A 7 H
= GNSS £A17]: u-blox ZED-F9 RTK GNSS T & A
MTI-680G " QEuo] A RS232
AL 7t}
- o|OjX] ZH
- - A
oju] AllA = RGB o]0]x] sjAtE : 640 X 480
= Depth ©]0]X] sfALE : 840 X 480
Realsense -
= Frame rate : 6fps
D435i
B 11 20lE 55 L A4 4%
o EF #UF FAUCIHE BT F Yt WL thet 2ol Felsqrt
s 9 A& Y&
) eapua Aol e | © 78 F U5 AT EU ays A1 Wy 59 59 59
e e mtetolE B
S8 A7 =
- 3R] ENAE £ Aol $H 29 By Al 2y
) xay mmely w | C TUE LDAR/QY HolEg @@ A gH wF 9 Y
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CER I _
- 27 2pua 2 geid ) ek ol 75
o e A e - x3 F2 715 ) e A2 Hxe
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o - WA §718 9 oA} Abs B gnelE ApY
£ 12 27 dlole] 28 3ol
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