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ABSTRACT

The Data Storage System for Automated Driving(DSSAD) is a system that records driving
information of Lv.4 or higher autonomous vehicles and is different from EDR that records car
information in emergency situations. The study of DSSAD recordings is important for responding to
various events that may occur in the future commercialization of Lv.4 autonomous vehicles. Therefore,
in this study, we conducted a expressway automated driving demonstration and analyzed the collected
data to derive the recording elements of DSSAD. During our two-year demonstration of autonomous
driving on expressways, we collected and analyzed instances of disengagement. Our findings indicate
that 51.6% of disengagement on expressways occurred during lane changes. From the study, we have
identified DSSAD record elements for analyzing disengagement situations. Furthermore, implications
of future research direction of disengagement analysis were presented.

Key words : Automated driving, Disengagement, DSSAD, DSSAD recording elements
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FRICE $YH«E Lvd 15 A-&3t A 2wlo] g ahgFe] A"l 1Y 432 &% 2K Operator) o =
AAZE @R Qe A A dolHws &8 Az=" MY S AT MY dds sl
oF 3h= AAolth LPAAYGGODDI)U Y] EE o] thdt oAAAH S AlAElo] £3E= Lvd AT
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FPAF RUEHE 2 A 2E Y 48 A4S 9 diolE A Al2F O E DSSADYE W Al
T3lsb7] 913k wgo] thH o R Y 9o, DSSAD 7|EFE EES 3 A7) SEsiAl
. 91t} UNECE(United Nations Economic Commission for Europe)i= WP.299 A= & H1f(Regulation) S A
A3l7] $13F EDR/DSSAD IWG(Informal Working Group)S %93t lom, &3 7|24 o Al
g A9 AR ?ftﬂg A &3 HlO]EiBl g 2 715 S =95kl Qi va A AbEs] oA = SAE
131970]2k= BES Sl Al = AT H4F AEFTY HolH 718 FEOE EYsHE, EY

5, 9471 29, olrlol 8 o:w(Amated image), A8 22 5 A A, /15 B T
Aold AF 84 AF 5& AADT Tehd ol AGe ASFARF 1YL A AT Ha
Be) FEY B ALTYAYS T B2 ol §AF 1o 4B FYHOE sostn AxY A U
2 ARSIl REGo] dtk B =R ASFYNLY Y 43 2 7Y 33 BHS 5 Lva o
o A&FWA 20 BRI DSSAD /1% HES F/H2 AASHAL, ANE /|5 FB /0 4F ATHS
5o EAYE AZHLA Dk o 3 Lvd A2FY AxW A 4thE BEI] oF 293 Tl A4F

ARLER 430X 42T A= HolHE BEFYT.

1) ACC : Adaptive Cruise Control, 238 A4 FYAA

2) LKAS : Lane Keeping Assistant System, X} f2] Bz Al 2®

3) ODD : Operational Design Domain, % A7 44

4) EDR : Event Data Recorder ©|H1E Tlo]E] 7]& A3

5) DSSAD : Data Storage System for Automated Driving, 283 Hlo|E 7]|5%A]
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<Table 1> Autonomous Vehicle Trial on Expressways

Anyang Sejong Ulsan Daegu

= b | BE |

Route
Cheonggye IC ~ Hagui JC ~ Osong Station ~ Leeye-ro ~ .
Pyeongchon IC SejongOsong-ro Autovalley-ro Technopolis-ro
6.5km One way 11km One way 22km One way 12.8km One way
(13km round trip) (22km round trip) (44km round trip) (25.6km round trip)
Speed Limit 100kph 80kph 80kph 80kph
Carnival KA4 Apollo 900 Sonata DN8
Vehicle

100 QrIZTSYUZ| =27 MI233, MI32(2024H 69)
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2L FHE A5 ALEE AEFY AFLS <Table 2> Zo] 73 F A 77,156.5km(AH&F3
72,170.6km, 5553 4,985.9km), F2 F3 ATt 1799.5A 7H(AHEF3Y 16082417, 553 191.3A417h) &
o7 A&F3 H&L AT 71F 93.5%, At 71F 89.4%l 3Pl

AFAAGERE] W ADEE D FHRY), TF A 5o 80 ) AFYRE

8 o Hi F
3 £5F 618kphon, E& AFEEe HARE 1F 550 9 A&FHo] FRHAEA wF Bl
Al BAEE7] f8ke] <Table 3> Zo] AzA wF AR A|2Hof A Zﬂ*ﬁ}i SR Hit 7Y £59
AT W T £5F HwEAth O A AEFPAFE IEEEE AQstie AFEES
et I wEF AW 73%9 HAEE oxk HY WolA —?6@‘8}%‘\1‘/} W 1E&EEE9 9 ot
ApFe] Byt 73 £57F79.5 kph?l o] wha) Ab&F AT B F3 S5 554kphE 30% 7HEF WS &
T2 FY3 AR YERTh ol A&FYPAFo] IEER IC/JCE TP &R, £ B 1% 4F
ANA A MAS BFH o L3ay] E o2 FAET, ofE Rl st Al2El HQjo] HAT 4
ol g B4E Tt A2E Y AEFYA 9]—r T UH 8oz s DDTE 33
A ke A e B A2Eo] AYE G, u& Ao A 9 4R, &7 59 4%
o] A&FYATFe] it T L& FE YR FET 4 9o I dUE BN A AsAHE
SR A A-gF Ao Aot A FFel gk ddES st kAdE Eolv] i dAs FHE
F AL Fo=z Jgdn
<Table 2> Automated Driving Data by Speed <Table 3> Average Speed of Road and AV
Speed(kph) Mileage Ratio Route Road Avg. AV Avg. Speed Speed
0 - 10 392.2 0.5% Speed[kph] [kph] Limit [kph]
10 - 20 816.3 1.1% Cheongaye IC ~
20 - 30 2,096.3 2.9% Hagui JC ~ 79.57 55.4 100
30 - 40 6,588.8 9.1% Pyeongchon IC
40 - 50 19,3238 26.8%
50 - 60 59973 83% Osong Station ~ 75.59) 785 80
60 - 70 18,056.6 25.0% SejongOsong-ro
70 - 80 17,915.6 24.8%
80 - 90 846.4 12% Aﬁgﬁ;{;’y;o 69.29 659 70
90 - 100 136.9 0.2%
Total 72,170.6 100% Technopolis-ro 6610) 61.2 80
7) A71E AFHEANE (https://gits.gg.go.kr/)

8) AE ”éZPi] A TR (tdatasejong.go.kr)
9) 24t FAE|AE (https://its.ulsan.kr/)
10) t7A D EFTFAHE (https://car.daegu.go.kr/)
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<Table 4> Disengagement Ratio by Road Type
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<Table 5> Cause of Disengagement

ETC, 14.06% Cause

Merge&

Description

Diverging,

Merge, Diverging

Merge or Diverging

Unexpected
Situation,
6.25%

Lane Change

Cut-in, Lane Change

Driver Intervention

Dilemma Zone,

Traffic flow, To avoid the risk

7.81%

ODD

Out of ODD (Heavy snow, wind)

= Merge& Diverging Lane Change = Driver Intervention Dilemma Zone

Traffic signal changes over the intersection

= Dilemma Zone 0ODD

mETC

Unexpected Situation

Unexpected Situation

Jaywalking, Illegal parking, reckless driving

<Fig. 1> Cause of Disengagement

Etc. Road Shape Change, construction
<Fig. 1>3} Zo] 7} B2 A2’ HYS o713 B2 A WA ZFel 328198 AAFPoH i, £

237, TI32(2024H 63)
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T 5 UE AP $3 433 2ol PIF BE S WS FAE olZlo] o FAl £44 AU &
AREAE H0] ofele AU the ZADT olol, FAFF Aol ZEF ol L84 AYY AUS
shebs}z] $1% F7h4Q) Helelzl Bashth & 4 Stk oked AAe WA HelHE A% S WA=

Driving Mode

—Target Acc
Driving Mode

—Target Ace
AEB 2
3 Target Angle
<Fig. 2> Analyzing Hazardous Situations and System Disengagement with Target Control Value
(Left : Easy to Understand, Right : Hard to Understand)
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<Table 6> Lae Change Parameter

. Value Description
; 0 : Manual Driving
i Cne e 1 : Automated Driving
&= | P I Driving Mode 2 : Disengagement with Steering
o o o 3 : Disengagement with Accel.
: 4 : Disengagement with Brake
_f:”;"gig? ﬁ'\gé;: i . 5 Disengag.ement with. E—'Stop
—tom %EQS'Q e Tum Signal | 0: Off / 1 : L<.eft / 2 : Right _
0 : Lane Keeping(Lane Change Condition
<Fig. 3> Analyzing Hazardous Situations and System Check, Risk Determination, Lane occup
Disengagement with Target Control Value Lane Change -ancy, Target Vehicle Check etc)
and Lane Change Data Mode 1 : Try to Lane Change(Acceleration)
2 : Changing Lanes(Acceleration and Steering)
3 : Lane Change Cancel

HE xostr] ofeld] Ade dolHE F8al AeFYAFe A= A A AaAE 4
okt = A&olth old & mRodMe AE&FAAFAM A2 Aol T Bokd A WA gl
et =5 yekd ¢ SElL Fas EEson A B4e B 1 EAEE ASeith

A-gF Yol A He|= = vlolEle AlZAbe] &9 A whe} Aol E DSSADO| AAE = HolH
+ Al zAtel] F#stA XVJ% T = "Holg ook gt} o], ZF A AL A #AEske JNE dlolE £l A}
EFPago] ERUTHS FFek T 0}71 el FA<l rﬂolEioﬂ 7]4H8k DSSAD 7] & &&o] I aa}
ot EEuEH A3zl @d w2d apds WA AY /¢3S she A, 1 F9E s AR
o] /Fe] Aol A HJ%WAM T 589 ZFo] Igo|n, A&

| < F5317] AdA e WIFAAG(Tun Signal)’ Ao} FHI} W=
Al el =fofof QE} 1—2— ggal A WA S AR FAY BHAA FEE A WA ES(Lane
Change Mode) A RE &-83}= A5 <Fig. 2>0l49} o] FWaF Ao HExgle] Wsnte 2= AT ¢+
RAG AFo] F8 o5 E votste] AFAHLERANA TP Wol WAskE A Y B A WA,
/R A3l i A FFE olalFd F Qth <Fig 2>9 5 FYUS IS WFA A S (Tun
Signal) A& 2 x4 W7 R E=(Lane Change Mode) Y RE 314 &&3te] 43 A= <Fig 3>3 2t} &
s3] dolE e 100ms F712 ¢4, A, Xﬂﬂﬂ“i 10709] frameo] 1Z0) s|Bcar o)ajd &
Atk AEFPEE(Driving Mode NE D& AFE 9F 02 AL vAsH| fstod BFAANSTS AL
(475 frame, Turn Signal 0 — 1) XA WA 7Hs o7 % aasitirt A4 WA o] Zhssttha BetE =
24 WAL A %(590 frame, Lane Change Mode 0 — 1)3}al 2H4 WA S 2138319 2-(593 frame, Lane Change
Mode 1 — 2)& 2 ZE T3 & & Atk 15272 A4 ¥ =5 5 2ol os) ek Ao Zxg
o] W3t 24 WA ] HAF U608 frame, Lane Change Mode 2 — 3) 2 #}F2] Bo|a Z&o ok
A28l 7)})o] A3 TH612 frame, Driving Mode 1 — 4). oJ4 8 WA G AR F 2 WA BE AR
£ Z83tH AR LRl A 7H HIHEE Al 2H 7] QI AR w7 A3l tis) FH AA AR
7F §lE AFolA AgFRAF gEE tolHEA Hotd - d5S FAT F Ut

104 =TS ==N| M237, M32(2024H 62)
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<Fig. 4>¢] $-33} o] Yk '}aot.q 3T A WA Cuin SR U ASFRL DI U5 AE
Faatel A4 WA F kAol ATehE 4o TRIY & e, A B¢ iuofa HEE AR
& 890 8200l A5 4FoInenl S A5 e A% Aol FHEE A9 84 9 ALiA 7
gol ofel& oIt oldl|, A WA FARE FEete= Zlo] 7|E AsAH G2 A B A 2~H 7Y
d e BAster BREYL gAY 5 ot
3.5 sec Event 3.5sec Lane change situations
* AV : Automated Vehicle, GV : General Vehicle
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<Fig. 4> Disengagement situations over lane change
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