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1995.08 =2% Smart Vehicles pp. 69-97 Karl Naab - Reiner Hoppstock Advanced Driver Assistance
1999.04.27 S=7|A5t2] MojLt XtEE (RH) N. Bowerman(&= && %) - K. Advanced Driver Assistance Systems
Brookhuis 2| (ADAS)
2001.06 R S SEX| EJTREH V. Marchau 2| (2ZE =) ADAS
2001.10 8XHITS MIAICHE] (AI=L) E. Bastiaensen 2| (4[ZZE) Advanced Driver Assistance (ADA)
Systems
2002 ADASIS & £ (ERTICO) ERTICO Xt&Xt 2|l ADAS Interface Specifications
2004.04.20 NAVTEQ A% AIA(S-1) NAVTEQ advanced driver assistance systems
applications

X : ATA (1988.04); JSAE Review (1995.04); Swets & Zeitlinger (1995.08); IMechE (1999.04); EJTIR (2001.08); ITS MIZAILH2| (2001.10);
ERTICO (2022.04); NAVTEQ (2004.04); OpenAlex 24 ZIA|(LIMEN RESEARCH, 2026.10) [63]-173]
Z: 3t 291 O|0|E{H|0| A OpenAlex - TRID2F SEC M2 A otoj|A] &FlE|= J1E 0|2 S3ct

St& 231 4 (M, 21 52 - OpenAlex) 0| SEC MIZE M 5= (7 - EDGAR HE ZM)
1999-52025 2} 100k
° H=-X2 1204 St AFKHO
1,000 S%F;‘j\%Hu S Ao 656
OF * =3
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100
10
HIZet 2t of 0 55| 1(127H)
16 Naab-Hoppstock 10
. ' . . -
1995 2005 2015 2025 2004 2010 2015 2020 2025
© LIMEN RESEARCH
(a) 3t 28 £, S M= - £2(OpenAlex, M, 21 =3) (b) O] 27} = SEC MZ 2 #~(EDGAR MZ &M, 71)
Z#: LIMEN RESEARCH ZM Z7|(OpenAlex - SEC EDGAR H2 ZM, 2026.10 X2]) [73]-[76]
Z: (a) 1990ALH Z+2 CI|O|E{H|O| A 5 He| 7} FZOf 5ot 2 =L}, 2026'A2 10 1MYMX| M| - X5 968™ - |5 105™T. (b) EM = 220 HEE

w2 Ml 20|11, 2001 0| 2= A4 He| sio|ct

LIMEN RESEARCH 5




1 2 EXO[ 80t MAIQ I 30 A= Ut

TENFA)0] 1991 HE 513 = 7 AR ok A A (SeiE L e HENH, ASV) X AZoE T2
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Uz Jeifedd 4 E) (AT 2 XhSKY, 244 - FEWNEY ASV I A=l (54 19914EE AZ A A=
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*d e "ol gls 7158 73 (8.1%) - &l QlE{mo|A 2002(ADASIS) JlsE A - dA BEE
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o= MEE 2T EX AAR(EE) HAEo| ol Mol= S KRR I K| — MK HIHKNCAP) =
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EN: AHLS2|EZ - VI EELIHE|E] (2020.11); RELSEH (2020.11); AAA 2| (2022.07); ERTICO (2022.04) [72], [771-[79]
T R 7158 A (Xs 2lg s - 2TK 2| 21 S) 1t HWAlSel ™2 8.1H||M CHECH

ol &°] Eoltt= &t ®l9l= ST nl=Abs A H 2] (AAA) 7 2019 1€ 3470 BElES
25 713 A5 (AEB, Automatic Emergency Braking) $F 7|50l &2 &40l 4071, 4-59 £ Aol (ACC,
Adaptive Cruise Control)+ 207H, 22 FA] EZ+= 1970t} (30, [31]. 2022 7€ AAAS}L HAGFHE|ZE &
AH)ZL- QP - T E T oA ol H FF A2 2 Ex 2370 E o—l—‘l“E'] AR ZGAIA] AN FEo R
U th SAE L2 A2 22 S FAI2F ACCE @7 2= 7153 94 FaF B & 70wt Sotth (1™ 1-3)
[79]. R B2 HAE L2 BAE0l A2 HE mARL AL 28 BE 2370 7k L2E Al 42 e 75l
=wo)7] glZolth gAles W 7|3 2R E o2t $52 20261 1-79 58 Alxfe] L2 A9t 2 Bx
H2 &S 70.5% 2 (T AHE3HE), Berg Insight= 20253 A|A| -8 A12t9] L2 0]/} H| &2 35.6% % HAFC.
T a2 o7 g ot e o) 1] b=t (1], 2. A e FEeF o7t Az ol o). vl =2 2023 H
Alx}o] 33.8% 7} ACCE} A2 24 SRS 7 Dt (24 2f 9 FolA| PARTS AA), 932 2025 187]
2t2] 38%7} L2 5 &1L (Counterpoint FA]), A== 2025 gHE7] &7 B X 8.3%, L2 5.6%(JATO, Z=0f
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WA ohAl DA, B 2F52}17] £ 418 3] (SAE International) 2] T £4 730162 2018 3 npx] a2 (§8.13)
of GAI7} ot A A E Aol Ut 20141 1€ A Y Hof] BASt A S HEJT, 1 TA|7F 2t
Y= of] gro} “tfj 12 oSt = Zo|th. SAE7}F Bt A2 24 As] B gl L59] 71, @A o] &,
52 274 34| (DDT, Dynamic Driving Task) < 2X £0f, &A Alo]] 3 L& vt o At} [s5], (86
2l Foll = MAIAHE 2k 3] (01CA) 7F BASt THA S 73016 2] o] Al THAof] 93 R} [s5).

BASt Z2AE T (MY Tom M. Gasser) ©] &AE U 7|E2 Holdth HiA M58} Sof'd ufo
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Z£X: AAA - Consumer Reports - J.D. Power - NSC - PAVE - SAE International (2022.07) XA}2E HIE Q2 LIMEN RESEARCH {74 [79]

0= o2 42 95t )= = 2 W5QHd = (NHTSA, National Highway Traffic Safety Administration)
220139 5¢€ T 14Z# 2] ofjH] A& oA 0-49] A DA E W1 12E “2E 7|5 A5 (Combined
Function Automation)”2t =5t s7]. @A| o] 22 WS &7 A2 20134 62 B2 AAE 7|0 (Y
2 34 Ato|EofA] W Rl T) (s8], T A A7F Uets] 2221 7|7k 3| @Al o]t} n]j= aE R 2016 9
20 A A53} 2bF Aol A SAE oA DAIE A 7|0 R AL, A B FENE/d2 2018'H 9 J3016
T} 2 dio] a1 §1% JASO TP 180045 JEHE e [89]-[o1]. DAIZF HA BEE D2|H Sof|A] L2
St Z7)0 o]=- & - IR FFo] 7R 2 BT E 1-4).

J30162 A 23y & o] ¥ I (& 1-4) 201633} 2018 2 B0l & HE|L A Q5= EE
EA} 2021 49 309 2 A EFEH7| 71 (1S0) < A BHE A TH(ISO/SAE PAS 22736) 2. 2 97l = T &7}
oA, L1-L2E 242 A A ARlojgt R27] AlZlow A4 2|t 94 24wz Yot o]
TEE| SAEE 252 FRE 3730

20269 9 20 T (J3016_202609)
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245 174 Hofl e Atgo] 237 o2
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ﬁ
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o] P11, 13 “H W 242 %
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SAE+= Al Aol A7t ofym A 4 57“01] AT BRI, o] #A17F P o] of
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o] A, 22Xt Al ZEsk=the 201433 201, 202610 ol HHE A2 1 BAIE 2= OI%OIEP.
ADASS} SAE THAl= ¥ 9|7} ng 130162 A5 15 AlE, AAA] £33 oF i
AFeE w3l A7k MY shE 7152 ARt St 7]es 9 257 Hholl E0F. 24 HAE AEH o= 4
A oF7] w0t} (92, [96]. SAEZ} 2021 59 F 70t St Amtbe] QoF 172 10-L2 offof] “o] A|Y 75 #
FAT Ho] m| Dol A "oz QUi 2FSHA| gote FAlo] 2 sHE Aotk ehe 242 FATH(E 1-5).
O stdoll= SAEE S = BHo|H e A& FAF- v 28 4= itk 27 0] A5 T (93], [98].
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1 2 EXO[ 80t MAIQ I 30 A= Ut

J21-4 X2 oA A2l AL, = BASt CHA EHA|0f| A SAE 2026 EHHX]| (2012-2026)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

2013.05 0]= NHTSA

Loelos @ O J30162 241 71mo2  (NHTSA B A )
2014.0116 SAE 2018.06.15 SAE
J3016 J3016 74 2026.09-20 SAE

BASE £ + L5 J3016 7 (Et7le] ZHetst 0l #3H)

2021.04.30 SAE - ISO

2016.09.30 J3016 74 = ISO/SAE PAS 22736

SAE 71
HEX] 5 50 6y 6 6 (6]
2012.01 BASH(EY)
=714 F 83(CH EF)
2013.07.23 Fojmt

F3 0-5-020iE

n 2021.08.20 A ZY=ER2|EZ
GB/T 40429 23(2022.03.01 Al#)

]
@ 2019.04.05 23| - A SFTHASAHY E0H(2

e X e AU F T2)
2018.02 JASO TP 18004 2018.09 2EDEH o|=afol

Y= SAE MY 13016 2=0f 217 wiet @@ 13016 mol H=

M SAEN] B (@ 2014 01 OICATI BASH EIZIE J3016 01 E120] 2 B

@ ot Xt =t & —— SAEHOIEMEHHE --- 0|5 FES U= HE @ SAE A m. 20261 M 0|2

© LIMEN RESEARCH

ZX: BASt (2012.01-2013.07); NHTSA (2013.05); SAE International (2014-2026); 0|2 REX (2016.09); ZEWEXM (2018.09); AIHASEE|E=
(2021.08); EoHRA (2019.04) [85]-[87], [89]-[95]

H1-3 K23 HA| o|E2| tHE, BASt-NHTSA-SAE- 5= - & - ot (2012-2026)

SAE tt4| BASt 2012 NHTSA 2013 SAE 2014-2021  SAE 2026 T Ztcist M =3 GB/T 40429 UL - ot
oto|2
LO SFR S =3t g 2H xtEe S 2 1zt gl HIAF 2 (R 2 ) 2d xtEet S

(EFEH B L)

L1 HX EX™ 75 A58t X EXE XA X9 - AL HELEEX 2 X
o= (53 25 it ) (i 4) - —
L2 HE X155 23t 7|5 x5t He o X155} FTHNAE XY AL USE P LM EZ HE o X155}
(A D)) (0808 4 ) k)
===
L3 g X8 Mt X2 F7E H S MR 2 A5 xR HEeH F75 27
EInEnESEE PN ol (5 41 1 3y 25 58 RS o4 A
W B1L) - 2R
NS
L4 ok x5 8H ok XS T 15 28 X3t HeflFl X AS2M - AR DT XS 15 28 x5s
2d =i (s 1 2h 25 k) (FopEvETE H By 1L)
ohd Xpe
L5 (e (e2) o 2 x58 BE X7 IS o A= oFF 28 X3t
(54 HEE ) (5240 E B k)
- o1 XS T

ZX: BASt (2012.01, SAE J3016 2018 T §8.13 M21E); NHTSA (2013.05, 221 AAE MQIL); SAE International (2021.04 - 2026.09);
ANEHZS2E|EZ (2021.08); ZELEN (2018.09 - 2018.12); E2HsA (2019.04) [85]-[88], [90]-[92], [94]-[97]
Z: NHTSA BHAl= SAEQ 1:12 UX| QH=CHNHTSA 47+ SAE L4 - L5Z i H=L)). oh=2 X EF A2 T b £
e gle A XEFd S2 LiH L37H 22 X250l ECt 2026 THo| A2 HolJt ofL|CHAES= 22 4-5H). Y2 0|S2 ZEuSHO| &
U=0{ HH(JASO TP 18004) & ot=0E §7|1 =0l FE2S HAUCH

]
o MO
rz
>
J
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i=)
Iz}
fo
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8 Xexd 7|& X|= 2026



11 0fet CHA| AA

H1-4 SAE J3016 THE HZ Q%] (2014-2026)

B et Fowa

J3016_201401 2014.01.16 A gl BASt CHY EHA|IS CHE R oS0 Ls =7t - SX 27 2td| § EZ 804

J3016_201609 2016.09.30 WE(Z2 2 0|= Y Mol A 7|FEQ =2 KHE)

J3016_201806 2018.06.15 0| It - @F 2T - XF 2l=l= g 4E 2 - §8.130 BASt |

J3016_202104 2021.04.30 ISO 3SHH(PAS 22736) - L3/L4 kto| Hetal - §1A X|¢l - ¢1H 2F Ho| - L1-L25 ™At X[
NAHOR - 22 22 27

J3016.202609 2026.09.20 Erile] ZErsh MR BF(L1 L2 “RFA XIE, A4 ZS - L3-L4 "HSHE FHS ISL) - "ok
EF0| oIt 2% - Fo| ¥y M2 98 B2 457

£X: SAE International (2014-2026) [85], [89], [92], [93]

2l 1-5 SAE J3016 34| 29F 12l 2021'd 2t o4 thr|et 2T Mof| 2t2 AjEho] & & (2021.05)

SAE J3016™ LEVELS OF DRIVING AUTOMATION™

INTERNATIONAL.- Learn more here: sae.org/standards/content/j3016_202104

Copyright © 2021 SAE International. The summary table may be freely copied and distributed AS-IS provided that SAE International is acknowledged as the source of the content

SAE SAE SAE SAE SAE SAE
LEVELO"§ LEVELT" | LEVEL2"§ LEVEL 3" LEVEL4"§ LEVELS5
You are driving whenever these driver support features You are not driving when these automated driving
are engaged - even if your feet are off the pedals and features are engaged - even if you are seated in
Whhat does :Re you are not steering “the driver’s seat”
uman in the
dr:la\\/;rtsosgg; You must constantly supervise these support features; When the feature These automated driving features
’ you must steer, brak accelerate as needed to requests, will not require you to take
maintain safety you must drive over driving
These are driver support features These are automated driving features
These features These features These features These features can drive the vehicle This feature
are limited provide provide under limited conditions and will can drive the
to providing steering steering not operate unless all required vehicle under
er1attdo thgsg warnings and OR brake/ AND brake/ conditions are met all conditions
eatures do: momentary acceleration acceleration
assistance support to support to
the driver the driver
*automatic *lane centering *lane centering « traffic jam «local driverless *same as
emergency OR AND chauffeur taxi level 4,
braking <pedals/ but feature
Example “blind t +adaptive cruise | *adaptive cruise pt . can drive
Features e &1 control control at the SIS everywhere

warning

wheel may or
may not be
installed

same time inall

conditions

*lane departure
warning

Z£X: SAE International (2021.05), SAE J3016 Levels of Driving Automation 22f 12| [9g]
Z:SAE7H EM BAE ZUCE ¥Y Jrh2o| SAt- Ui E 5{2fet JZlo|Ct LO-L2 otz 2&re| Eof Y22 “You are driving whenever these driver
support features are engaged - even if your feet are off the pedals and you are not steering”0|Ct. 2026H 92 Zto| A MHLS F 1-3
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