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ACC AND ACC+ systems and their impacit
on improving road ¢rahfety

Systemy ACC i ACC+ oraz ich wpgyw na popraw$ bez|
ruchu drogowego

Sebastian Cisowski

University of Radom

Abstract: The development of modern driver assistance systems, such as Adaptive Cruise Control (ACC) and its enhanced version
represents a signi®cant step towards improvind sefety. This article analyzes the operation séthgstems in the context of the causes
and e@ects of tra? ¢ accidents. Based on the reconstruction of a speci®c tra?c incident, a detailed assessment of the impact of A
ACC> on tra?c safety was conducted. The study is based on the analysis of measurable technical parameters that change under v
road conditions, both with the systems activated and deactivated.The paper also discusses examples of preventive strategies for <
incidents, utilizing new technologies applied in modern vehicles. Particular attention is given to di@erences in vehicle behavior under
us operational scenarios of ACC and ACC> systems, with a focus on their impact on the safety of road users. This article contributes
development of knowledge on minimizing accident risks through advanced driver assistance systems.

Keywords:ACC; ACC+; Safety; Trae c

Streszczenie:Rozw3j nowoczesnych system$w wspomagania kierowiethich jak adaptacyjny tempomat (ACC) oraz jepaamona
wersja ACC>, stanowi istotny krok w kierunku popkeapiecze%stwa na drogach. W artykule przeprow@adpatize dziagania tych sys-
tem$w w kontek&cie przyczyn i skutk$w wypadk$walmggh. Na podstawie rekonstrukcji konkretnego zde&zrogowego przeprowa-
dzono szczeg$gow! ocens wpgywu ACC i ACC> na tiddistwo ruchu. Badanie opiera sie na analizie eaatngch parametr$w tech-
nicznych, kt$re ulegaj! zmianom w zmiennych warehkdrogowych, zar$wno przy aktywowanych, jak i dgzakvanych systemach. W
pracy om$wiono tak'e przykgadowe strategie prewermjidobnych zdarzeniach z wykorzystaniem nowych telcigii stosowanych w
nowoczesnych pojazdach. Szczeg$in! uwage po&wisadinicom w zachowaniu pojazd$w w r$"nych scenaaah dziagania system$w
ACC i ACC> pod k!tem ich wpgywu na bezpiecze%stestnik$w ruchu drogowego. Artykug stanowi wkgadw$javiedzy na temat
mo"liwo&ci minimalizacji ryzyka wypadk$w dzieki zaawansowagstemom wspomagania pracy kierowc$w.

Sgowa kluczowdCC; ACC+; Bezpiecze!stwo; Ruch drogowy

General characteristics complicated ACC accident preven- Figurel below shows the opera-
of the accident prevention system tion system and ACC>, which is algmmg methods of both systems.
used in autonomous vehicles. The ACC system version [1;8] (this

The ACC and ACC> systems are desit should be noted at this pointis the earliest version of the system)
gned to improve road safety. Both ithat these systems are very expensises a special sensor (radar) placed
Poland, in the European Union ande and usually installed in premiunbehind the radiator grille. Its range
around the world, the requirementsor business class vehicles. We arevers approximately 100 meters of
for improving the safety of roadcurrently striving to make the sysroad in the lane in front of the vehic-
users are constantly increasing. Motems discussed more common. le.
and more funds are being invested The ACC and ACC> system - Acti-If too small a distance from the car
in newer systems that prevent roade Cruise Control and Active Cruise front is detected, the system re-
accidents as well as supporting th€ontrol Plus [1;8] allows you to matuces the car©s speed to a minimum
improvement of road tra?c safetyintain a constant speed and distancepeed of 30-50 km/h. However, to
and ensuring driving comfort forfrom the vehicle in front, but also alfully decelerate and stop the vehicle,
both the driver of a given vehicldows you to change the driving spethe driver©s intervention is required,
and other road users. The basic sy=d based on road conditions, such ass he is informed by an alarm signal
tems for preventing road accidentdends or road inclination. Both AC®@ press the brake pedal. Below the
include ABS and ASR systems. and ACC> are the so-called activminimum speed, the cruise control
The article presents a much moreruise control. turns o@. Work is being carried out to
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Yamaha motorcycle and Skoda Su-
perb vehicle) [21].

None of the vehicles described
were factory-installed from the sys-
tems discussed.

Data obtained from the manu-
facturers of the vehicles in question
based on their VIN numbers were
used to describe the technical data
of all vehicles involved in the road
incident. By performing a thorough
inspection of the vehicles involved
in the road incident, including the
scene of the incident itself, taking
1. Principle of operation of the ACC and ACC+ systems [1;8] into account the location of the area,

replace this element of human inte- presented in the drawings in thethe trazc '”ter.‘?'ty ata given time of
the condition of the road surfa-

rvention with a more reliable systenpresented article. As can be seen ﬂ?y’

that is morally acceptable and relid=iguresl the ACC and ACC> systemcse and the weather at the time of the

ble in terms of measurable technicakceive information from vehicles Mnmdent, as well as the height, width

indicators, referred to as autonomy.front of them and the vehicle canand length of all vehicles, it can be

The ACC> device version [1;8] igparform programmed actions, e.g(.:OnCIUded that the mcu_:ient rof"d
device that allows you to deceleratemergency braking, decelerating oVa?C of vehicles not equipped with
as much as possible, but also to staggccelerating, which relieves the bufe‘CC or ACC > safety systems oceur
the car completely. In addition to theden on the driver of a given vehiclered' It should be added that th? inci-
long-range long-range radar sensoBuch actions, of course, prevent an%en_t could not ha\_/e occur_red It the
installed at the front of the car (itseduce the possibility of collisions Oye_hlcles were equped_ with appro-
e@ective operating range has beeoad accidents and are autonomouB”ate_ safety systems, including the
doubled compared to the ®rst geactions independent of humans. de§cr|bed ACC anc_l ACC> systems,
neration active cruise controls). The Adaptive cruise control (ACC) ré’\—'h'Ch waSJust|®ec! in the case study.
second generation ACC is also addieves the driver©s workload, especial:rhe reconstruction of the road

tionally equipped with a short-rangdy during long journeys and in dens%cg,derz (l)szgresented bg(l)ow I'rt]hﬂt]r?
radar sensor. tra?c requiring constant stop-and-' =M #-Y-22 program [20], with the
systems presented in the article. And

It is able to track even more thango. By starting and braking auto=~.
30 moving objects at the same timenatically, the system maintains a Sg\gthout these systems. It Sh.OUId t.)e
(in the space from 0.2 to 30 meters gistance from vehicles in front of it. added that the Skoda Octavia vehic-
front of the vehicle). The analysis of a similar road incide&‘?tWas br_oken down and was located
When the vehicle in front sudin vehicles with and without AcC2" the rightmost lane of the road.
denly brakes, a signal is sent to fubynd ACC> safety systems is prese'ilQur people were moving around
activate the braking system and corted in the next part of the work. the Skoda vehlc_le lllegally.
sequently stop the car. This also hap- . After performing the reconstruc-
pens in normal road tra? c, for examEharacteristics of a road incident tions of the events presented below,
ple when driving in a tra?c jam, thewith and without ACC and ACC + j[he authors presented: a_nd analyzed
cruise control immediately stops thesafety systems in the f"fm of mathematlcal models
vehicle - this is an element of auto- how vehlclgs W!th the safety systems
nomous operation. This was preseffFhe analyzed road incident invopresented in this work can move sa-
ted in the reconstruction of a roadved four vehicles (Volvo truck Wmﬁely.
accident prepared and developeda semi-trailer, Skoda Octavia vehicle,

[4;5;18;20] Own work based on [1;2;3;5;10;20]

3
5 /2025 Erzegl-d komunikacyjny



Ksztagtowanie mobilno#ci, sterowanie ruchem

Erzegl-d komunikacyjny 5 /2025



Ksztagtowanie mobilno#ci, sterowanie

equations presented above, we ob-
tain formulas to calculate the shor-
test possible braking distance

4§

Lag, #2 — (11)

and
3w;#£% 7i< =o#>  (12)

Taking into account the in" uence of
rolling resistance forces during bra-
king without wheel locking in the
equation, the following was obta-
ined

L #S %

1)491 # O*+S$,-

(13)

The relationship should be taken

into account when braking on de-

formable surfaces and when driving
(5) onroads.

Therefore, after performing the
where\’{,\éi car speed at the begin-calculations, the vehicles would
ning and end of the braking processnove safer if they had appropriate
After the transformation, an imporsafety systems, in this case ACC and
tant relationship was obtained forACC>. What has been demonstrated.
calculating the length of the car©Baking into account the technical

braking distance parameters as well as making calcu-
lations, it should be stated that the
1 #% (6) road accident occurred due to vehic-
les traveling at excessive speed, lack
Given the expression saved of appropriate reaction of drivers (in
. due time), as well as the lack of ap-
Q#0s#24-#4# (7) propriate safety systems.

Substituting this relationship intoConclusions
the relationship we get:
- e e The presented_ safety systems for au-
1) #- o # . (8) tonomous_vehlcles_, ACC gnd ACC>,
enable drivers using vehicles equ-
If the car brakes to a stop, therrV ipped with these systems to react
0 and faster in various road situations [2;
4; 13; 15; 19]. Failure to implement
(9) this type of autonomous systems
in the era of developing Al around
When braking with maximum ef-the world leads to the persistence of
®ciency and in the most favorabltéhreats resulting from human unre-

R

conditions, in accordance liability, which is caused by fatigue,
with dependency lack of precision, lack of attention, or
other human imperfections causing

) ! e #778 (10) errors. In the era of increasing the

number of vehicles on the roads and
By substituting the above into thethe development of arti®cial intelli-
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