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’ Zdarzenia drogowe w Polsce — sygnalizacja jest/dziata

/
Zdarzenia drogowe ogdétem — najczestsze... Zrédto: KGP, System Ewidencji Wypadkow i Kolizji

Exhibit 14-11: Potential Crash Effects of Converting from Stop to Signal Control @ 3
<
S
Traffic §
Setting Volume ) :Ql
(Intersection AADT Accident type S
Treatment type) (veh/day) (Severity) AMF Std. Error 3
2
All types <
0.95% 0.09 2
(major road I | Right-angle I S
speed limit at | Unspecified | AQI: = 0.33 0.06 13
least 40 mph; I (All severities) i 3
4leg@) I | Rear-end 1S
2.43 0.4 AS)
‘ ! (All severities) 12 39%
Install a traffic ypes 0.56 0.03 B nieprawidfowa zmiana pasa ruchu
Major road | Righ I I M nieustapienie pierwszenstwa przejazdu
Rural 3261t0 | | Nght-angie 0.23 0.02 I :
20,926; | | (All severities) M pozostate (inne)
(3-leg and 4- Minor road | ft -
leg (%) Left-turn 0.40 0.06 |
101t | ” : :
(All severities) |
earend - 1.58 0.2 _—
(All severities)

Base Condition: Minor-road stop-controlled intersection

NOTE: Bold text is used for the most reliable AMFs. These AMFs have a standard error of 0.1 or less. _ ~J O
Italic text is used for less reliable AMFs, These AMFs have standard errors 0.2 or higher. O
* Observed variability suggests that this treatment could result in an increase, decrease, or no change in
crashes. See Part D Applications Guidance.

A

20000




’ Zdarzenia drogowe w Polsce — sygnalizacja jest/dziata
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Zdarzenia drogowe na skrzyzowaniach...

Wptyw braku widocznosci...
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Analysis of the Behavior of Vehicle Drivers at
Signal-Contro\led Intersection Approach while Waiting for
a Green Signal-——A Case Study in Poland
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3,02%

Featured Application: Behavior of driversind crowded state atintersections with traffic lights.

Abstract: The article presents the results of research on the behavior of vehicle drivers who, in
\he congested city road petwork (during the transport peak period), were unable to pass 3 traffic
lig)\\-c‘mlro\h-d intersection during one¢ signaling cycle. They were therefore forced to wait inline
at least once on the red signal before they could continue their journey- Empirical research was
conducted at several intersections with traffic lights in Poland, in the citios of Bydgos#cZ and Toruft.
1n addition, the database was iupp\emel\nd with the results of surveys, which were decided tobe
conducted in the form of electronic form during the CovID-19 pandemic through dedicated surveys

orking sites. The analysis of the results of field studies confirms that most drivers

11,52%

o/ ?.'d‘:t':: i i < mobile devices in their hands (over 60%) in the period

Citation: Sieklicka, A Chadzyfokan after the start of transmitting i < 10 Interestingly, 1658 than
P iwanowlcz. D Analysis of the 40% of espondents admitted this offense in the survey.
Behavior of Vehicke Driver 2t

Keywords drivers’ behaviors:

ugnab Controlied Inerection
Approsch while Walting for a Green

sigu\—cm\\mlk-d intersections; (raffic engineering

5,34%

ppl. Sct a022,12, 10033, heeps/ /
Amuy,/m.‘\w/.wl’lwwul 1. Introduction

B u; .
uzywanie telefonu w reku

Academic Bitors: Roland Traveling on transport networks by individual means of car transport has dominated
Jachimaowski and Michal Klodawskd ourworld. In most of our globe, as well as in our country, this means of transport is used in
about 80% of all travel nLA direct measure of this is the results of cydical measurements of
the volume of road traffic, through which the increasing tendency of our mobility is learned;

4,10%
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a
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.

B uzywani o ;‘::_:"’; e case of Poland, these tnC 20 o o both on national and POV incial roads 231
nie telefonu ) N The growing dema 4 for traffic with insufficient development of the basic 10
H 6] icie w uch WyCi e Publisher's Notes MOPLEY® peutal  mctworks unfortunately, ‘accumulates the 108s¢S of travel time, and this directly affects the

with regard © urisdictional caims 18 communication behavior of vehicle drivers- This can be seen when comparing the data on
published mapsan inwtitutional affl- - tray demand and supply. When we consider the number of motor vehicles registered
lations. in Poland (take this measure as demand), we observe an increase of over 124.9% in the

years 2004-2021. On the other hand, in the case of the Jength of all public roads in Poland
(assume this measure as the supply), in the analyzed period this {ncrease amounts to only
13.5% [4]. Such large disproportion must result in transport problems, although attention
is drawn toa very general attitude towards the compared measures and these results reflect
only a part of today’s transport challenges in our country. Nevertheless, with these basic

3,56%

[ jedzenie
[ palenie

3,02%

Copynight © 0 by the authors.
Licensee MOP1, Basel Switzerland.

o us -
uzywanie stuchawki bluetooth

. e under et -l data, we can illustrate today’s transport problems, which oceur in large ngglomemtiom
Inne onditions of the Crestive Commor® and metropolises:

‘Atribution (CC BY) teent g/ / The resulting effects include, first of all, lost travel time, increased fuel consumption,

maﬂmﬂ“ﬂwlm/w / increased traffic noise, yibrations, a i po\\mim\. For example, in recent studies on the

40/} nuisance of the car transport sector for 2021 (51 which directly affects the Per&plion of

,12,10133. tps:/ / dol.org/ 10.33%0/ app\lwm\l" ntps/ lwww.mdptcom/ journal/ applsct
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Jestto ostatnia Z trzech czgsel artykulu. poswigeond tematyce pm\'idlmwoéci zarzadza-
pia ruchem nd drogach 2 uwzgledniemen sypwhzncji Gwietlne). Zawiera ond prezenta-
ciel komentarZ do wynikow badan stosowama sygnalow nadawanych przez syg\wlizn-
tory S-2- Ponadto schar: akteryzowano w niej pxo\:lem prm\‘ldlowoéu lokalilowmlia
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Evaluation of Selected Factors Affecting the Speed of Drivers at
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0.50-

Abstract: In (raffic engineering vehicle speed is @ critical determinant of both the risk and severity
of road crashes, & fact that holds parl\nﬂaxly important for signalized inte

reections. Accurately
selecting vehicle speeds i crucial not only for MinIMizing accident risks put also for ensuring the
proper calculation of intergreen HMes, which directly influences the efficiency and safety of traffic

Intersection type

Empiri i
pirical cumulative distribution function

— channeli flow. Traditionally, the design of signal programs relies on fixed speed parameters, such as the

elized posted speed limit OF the operational speed, typically mepresented bY {he 85th percentile speed
~ rolary from speed distribution data. Furthermore, Many design guidelines allow for the solection of these
. critical speed values based on \he designer's OW? experience. However, such practices May lead
0.25- simple

to discrepancies i intergreen me calculations, pon-n\‘mll_v compromising safety and efficiency at

intersections. Our research underscores the substantial vV ariability in the speeds of passenger vehicles
015 traveling intersections under free-flow conditions. This study encompassed nuMerous intersections
. with the highest number of accidents, using unmanned aerial vehicles to conduct surveys in three
0.15 Polish cities: Toruf), BydgoszZ and Warsaw: The captured yideo footage of vehide movements at
pudch-rmm\'d measurement sections was analyzed t© find appropriate speeds forV arious travel
0.15 f"‘:‘“ L4 maneuvers \hrough these section®: encompassing straight-through, Jeft-tumn, and right-tur relations.
0.00 P— A= Our analysis focused on how specific infrastructure- related factors influence driver behavior. The
. £:Chadala, )5 Grabow . M3 following were evaluated: intersection type: wraffic organizations approach Jane width, number
I v =8xlog(r) Wadniak, M. Evaluation of Selected of lanes, lm\g‘:\udmﬂ road gradient, trams OF pedestrian oF bicycle crossing presence: and even
10 20 | | , +0.38 actors Affcting the Spesd of Drivers roadside obstacles <uch as buildings, baraes of trees, and others- The results reveal that these factors
30 40 5'0 1|0 I A R%=0.489 at Signak-Controlied Intermctions i significantly affect drivers’ speed choices, p-\l(i(uhrly in turning maneuvers Furthermore, it was

20 Poland, Sustainability 2024, 16,8862 observed that

the average speeds chosen by drivers at signalized intersections did not reach the

witpe/ /dotors/10 3a90/su1 6208862

permu«\bh- speed timit of 50 km/has established in typical Polish urban areas. A key outcome of

Academic Bditor Geregoet Serpud our analysis i the recommendation for a more precise speed model that contributes t© the design

of signal programs, enhancing road safety, and aligning with sustainable transport development

Recetved: 2 August 2024

policies. Based on our Statistical analyses: we propose adopting a Mmore mh-.-.t'\c.m-d model to

"‘\“‘ "": 1 “:“;‘_3“;‘ A Fetermine actual vehicle speeds mor accurately. Itwas proved that, using he developed model. the
opted: 7 October 202 y

s - esults of calculating the intergreen times are tatistically significantly higher. This recommendation
Published: 13 October 024 : € 4 5 ’ 2

is partm-hrly pertinent 1o the design of signal programs. Furthermore, by improving speed accuracy
values in intergreen calculation models with @ clear impact on increasing road safety, we anticipate
reductions in upvr.\l'ulna\ costs for the transportation system, which will contribute o both economic
and env ironmental goals.
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Nasze polskie zachowania...
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Nasze polskie zachowania...

Jakie sg dane na temat wykroczen przy sygnalizacji?
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Nasze polskie zachowania...

Jakie sg dane na temat wykroczen przy sygnalizacji?
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Nasze polskie zachowania...

Wybrane oceny funkcjonowania sygnalizacji przez uczestnikéw...

82. [Z perspektywy kierowcy] z jakich powodéw jestes sktonny(a) popetniaé wykroczenie na sygnalizacji (wjazd po sygnale zielo Wiecej
nym): sZcZeqotow
® spiesze sie 60 |
@® nie widze ryzyka w takim zachowaniu 30 ]
® wszyscy tak jezdza 11 s
® jest takie przyzwolenie spofeczne 6 |
@ presja, by nie tamowac ruchu za mna 20 .
® przepisy o wjeZdzie na zottym s3 bez sensu 14 o
® prawdopodobienstwo “ztapania mnie” na tym 16
wykroczeniu jest mate N
@ nie chce mi sie czekad na kolgjne “zielone” 26 O
@ nie jestem w stanie wyhamowac E N
nie robie tego celowo, mozZze mi sie to po prostu
® . A ) 61
zdarzy€ (np. z nieuwagi) S
® Inne 4 B

0 20 40 60 80



Nasze polskie zachowania...

Wybrane oceny funkcjonowania sygnalizacji przez uczestnikéw...

83. [Z perspektywy pieszego] z jakich powoddw jestes sktonny(a) popetniac wykroczenie na sygnalizacji (wejscie po sygnale zielony Wiecej
m migajacym lub przechodzenie na sygnale czerwonym): sz2cZegotow

® spiesze sig 79 .|
@ nie widze ryzyka w takim zachowaniu 41 ]
® wszyscy tak przechodza 17 [ ]
@ jest takie przyzwolenie spoteczne 16 s
@ presja, gdy inna osoba tak zrobi 10 ]
przepisy o bezwzglednym zakazie wejscia na
® czerwonym, niezaleznie od okolicznosci, 53 bez... 18 I
prawdopodabienstwo "ztapania mnie” na tym
° i 21 T
wykroczeniu jest mate
@ nie chce mi sie czekad na kolgjne “zielone” 31 ]
widze, jak nadjezdza maj autobus/tramwaj i nie
® , - 50 ]
chce czekac na kolejny
nie robie tego celowo, moze mi sie to po prostu
® . : . 37 ]
zdarzy€ (np. Z nieuwaqi)
® Inne 1 |
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’ Nasze polskie zachowania...

Jak postrzegamy zagrozenie??? '




' Nasze polskie zachowania...

Co obserwujemy bedac zatrzymanym jako kierowca???

Ciekawsze dane:
* czas trwania obserwacji
sygnalizatora ~7%

* fgczny czas fiksacji
wynosit 4,9 s

e Sredni czas jednej
fiksacji wynosit 0,33 s

liczba fiksacji
wyniosta 15
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’ UCZENIE MASZYNOWE W SYGNALIZACJI SWIETLNEJ

POTENCIJAL ??7? '
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' UCZENIE MASZYNOWE W SYGNALIZACJI SWIETLNEJ

IDEA ,,PRZYSZtEGO” PROJEKTOWANIA

1. ZWYKLY PROJEKT (TRADYCYJNE OBLICZENIA)
2. ZAAWANSOWANE FAZY SYGNALIZACYJNE
3. ZAAWANSOWANE URZADZENIA DETEKCJI RUCHU
4. WYKORZYSTANIE ,Al”:
e Convolutional Neural Network [CNN]
EKSTRAKCJA Z OBRAZU KONKRETNYCH OBIEKTOW

* Long Short-Term Memory [LSTM] T |
PROGNOZA RUCHU I RYZYKA — DANE OBECNE | HISTORYCZNE @ .

Z !:_ |
* Reinforcement Learning [RL (DQL)] =

ZNALEZIENIE STRATEGII STEROWANIA RUCHEM (POPRZEZ
UCZENIE) NA BAZIE NAGRODY | MINIMALIZACJI RYZYKA



‘ SZTUCZNA INTELIGENCJA W SYGNALIZACJI SWIETLNEJ

PRZYKtAD

Cykl 4

Dane CNN: {'vehicles_lane_a': 16, 'vehicles_lane_b': 7, "pedestnians_waiting': 10}
Prognozy LSTM: {predicted_traffic_a"; 28, 'predicted_pedesinians’: 8, 'collision_risk’:
GPT 4-01 - p6t godziny "zabawy" z Al w sterowaniu ruchem... Oto "jego” (nie moj) efekt symulagji 0.1950724271191595}

w Pythonie... W ki6rg to strone zmierza - nie mam pyta... Zielone swiatto dla pasa A: 20 sekund.

Zielone swiatto dla pieszych: 10 sekund.

Faza: Zielone dla pasa A

Faza: Zielone dla pieszych

Cykl 5

Dane CNN: {'vehicles_lane_a": 25, ‘vehicles_lane_b": 10, "pedestrians_waiting": 15}
Prognozy LSTM: {predicted_traffic_a": 35, 'predicted_pedestnians’: 20, 'collision_risk’: 0.85}
Wysokie ryzyko kolizji! Wszystkie swiatta czerwone przez 5 sekund.

Faza: Wszystkie Swiatta czerwone.

Damian Iwanowicz — §B skonsternowany.
20 stycznia 0 21:33 - &

** Oczywiscie "KOD" programu sygnalizagji napisat sobie sam, ja tylko go
“nakierowatem/trenowatem” @

Cykl 1

Dane CNN: {'vehicles_lane_a": 9, 'vehicles_lane_b’: 10, "‘pedestrians_waiting": 5}
Prognozy LSTM: {predicted_traffic_a" 27, ‘predicted_pedestnians’: 13, ‘collision_nsk':
0.3373165855575404}

Zielone Swiatto dla pasa A: 20 sekund.

Zielone Swiatto dla pieszych: 10 sekund.

Faza: Zielone dla pasa A Gl 6 . T s _ .
Faza: Zielone dla pieszych Dane CNN: {'vehicles_lane_a": 25, 'vehicles_lane_b'": 10, "pedestrians_waiting’: 15}

Prognozy LSTM: {predicted_traffic_a": 35, 'predicted_pedestrians’: 20, 'collision_risk™: 0.75}
Zielone Swiatto dla pasa A: 45 sekund.

Zielone Swiatto dla pieszych: 45 sekund.

Faza: Zielone dla pasa A

Faza: Zielone dla pieszych

Cykl 7

Dane CNN: {'vehicles_lane_a’: 15, 'vehicles_lane_b': 18, 'pedestrians_waiting’: 1}
Prognozy LSTM: {predicted_traffic_a": 28, "predicted_pedestrians": 15, 'collision_risk™
0.7976280128870801}

Cykl 3 Zielone $wiatto dla pasa A: 20 sekund.

Dane CNN: {'vehicles_lane_a"; b, 'vehicles_lane_b": 4, ‘pedestrians_waiting": 13} Zielone éwiatto dla pieszych: 10 sekund.

Prognozy LSTM: {'predicted_traffic_a": 10, "predicted_pedestrians’: 10, "collision_risk': Faza: Zielone dla pasa A

0.3104470947714476} Faza: Zielone dla pieszych

Zielone Swiatto dla pasa A: 10 sekund.

Zielone Swiatto dla pieszych: 20 sekund. ¢
Faza: Zielone dla pasa A ) ﬂ Mariusz Grzesica i 8 innych uzytkownikdw
Faza: Zielone dla pieszych

Cykl 2

Dane CNN: {'vehicles_lane_a": 5, 'vehicles_lane_b’: 14, ‘pedestrians_waiting": 4}
Prognozy LSTM: {predicted_traffic_a": 17, ‘predicted_pedestrians’: 14, ‘collision_risk':
0.6403024226074548}

Zielone Swiatto dla pasa A: 10 sekund.

Zielone Swiatto dla pieszych: 10 sekund.

Faza: Zielone dla pasa A

Faza: Zielone dla pieszych




Lp. Wymagany element dokumentacji projektowej Jest Brak Udziat
Opis techniczny 149 2

Plan orientacyjny 121 80,1%
Plan sytuacyjny 150 1

Dane o ruchu 113 38 74,5%
Schemat podstawowych faz ruchu 137 14 90,7%
Obliczenia czaséw miedzyzielonych strumieni

PON o UhWNPE

o 118 33 78,1%
kolizyjnych
Grupy kolizyjne 129 85,4%
Grupy nadzorowane 34 117 22,5%
Programy sygnalizacji Swietlnej 151 0
Harmonogram pracy 136 15 90,1%
Obliczenia przepustowosci 115 36 76,2%
Mlnlma!ne i maksymalne dtugosci sygnatow 115 31 78.8%
zezwalajgcych na ruch*
Algorytm sterowania ruchem* 121 81,8%
Zaleznos¢ grup akomodowanych od detektorow* 129 17 88,4%
Plany sygnalizacji i wykresy koordynacji* 27 17 61,4%

tACZNIE WSZYSTKIE WYMOGI
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