A presentation on road safety and
traffic rules
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Causes of Accidents

Road accidents are often the result of various e
causes, encompassing human, vehicle, and N A
environmental factors. Human-related causes i
include distracted driving, speeding, impaired
driving, and failure to follow traffic rules.
\ehicle-related causes can involve mechanical
failures, inadequate maintenance, and design
flaws. Environmental factors such as weather
conditionsand road quality also contributeto
accidents.
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Causes of Accidents
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Accidents are unfortunate and often avoidable
incidents that can lead to injuries, damage, or even
loss of life. Several factors contribute to the
occurrence of accidents, ranging from human errors
to environmental conditions. One significant cause of
accidents is human error. Whether it's distracted
driving, impaired judgment due to fatigue or alcohol
consumption, or simply not following safety
protocols, human mistakes play a pivotal role in
many accidents. In today's fast-paced world,
distractions from smartphones and other devices have
become a major contributor to accidents on the road
and in workplaces.
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Causes of Accidents TR

Inadequate maintenance and faulty equipment also contribute to accidents.
In industries such as manufacturing, construction, and transportation,
accidents can occur due to machinery malfunction or equipment failure.
Regular inspections, maintenance, and adherence to safety regulations are

crucial in preventing these types of accidents. Furthermore, inadequate

training and poor understanding of safety procedures can lead to accidents.
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When individuals are not properly trained to operate machinery or handle = ;_ i ,{_‘."_;‘ e — ,.“..:."ﬂ
hazardous materials, the risk of accidents increases significantly. Employers — S —

and organizations must invest in comprehensive training programs to ensure

that employees are equipped with the necessary skills to carry out their

tasks safely.
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Scientific investigation and data collection S ST

Causes of Accidents on Goods Transport vehicle type between 2008 and 2017

@ infuence of Alcohol

Road accidents are a significant concern worldwide, © o wan sy s
leading to injuries, fatalities, and economic losses. oo
Scientific investigations and data collection play a S
vital role in understanding the causes and patterns of

road accidents, which in turn inform strategies for

prevention and improved road safety. These
Investigations involve multidisciplinary approaches,
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othertields to gather and analyze data. key components. Accident reports, often compiled
o AR by law enforcement agencies, provide essential
information such as location, time, vehicles
involved, and contributing factors. These reports
help create a foundation for understanding accident
trends. Additionally, data from hospitals, emergency
services, and insurance companies offer insights into
the severity of injuries and economic costs

R : associated with accidents.
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Scientific investigation and data collection L7577

Modern technology has revolutionized the way
road accident data is collected. Geographic
Information Systems (GIS) enable the mapping of
accident locations, aiding in identifying high-risk
zones and improving infrastructure design.
Telematics, onboard sensors, and black box
recorders in vehicles provide real-time data on
driving behavior, speed, and braking patterns,
aiding researchers in understanding driver actions
leading up to accidents.
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In conclusion, scientific investigations and data
collection are essential components of
understanding road accidents comprehensively.
By analyzing data from accident reports, vehicle
sensors, surveillance technology, and other
sources, researchers can uncover underlying
causes and patterns. This knowledge guides the
development of effective strategies for road
safety, helping reduce accidents, injuries, and
fatalities on our roads.
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Analysis of individual accidents to arrive at real causes

WLSTHTUTIONS

Gathering Detailed Data: Investigating individual accidents
requires collecting detailed data from multiple sources,
including accident reports, eyewitness accounts, vehicle data,
and scene reconstruction. This data provides a comprehensive
overview of the accident scenario, helping to uncover
contributing factors that might have been overlooked.

Human Factors Analysis: Understanding human behavior is
paramount in accident analysis. Researchers examine driver
actions, decisions, distractions, and reactions leading up to the
accident. This includes investigating factors such as distracted
driving, impaired driving (due to alcohol, drugs, or fatigue),
speeding, and failure to follow traffic rules.
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Analysis of individual accidents to arrive at real causes

WLSTHTUTIONS

Environmental and Roadway Factors: Accidents can be influenced by
environmental conditions and road design. Analyzing factors like
weather conditions, road layout, signage, visibility, and road surface
conditions helps pinpoint whether these elements played a role in the
accident. For instance, a poorly designed intersection or inadequate
road lighting can contribute to accidents.

\khicle Safety Assessment: The condition of vehicles involved is
crucial. \ehicle safety features, maintenance, and crashworthiness
can impact the severity of accidents. Analyzing whether seat belts,
airbags, brakes, and other safety mechanisms were functioning
properly can provide insights into the outcome of the accident.
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Analysis of individual accidents to arrive at real causes TS

Human Error vs. Systemic Issues: Accidents can result
from individual errors or broader systemic issues.
Analyzing individual accidents can help distinguish
between these two categories. While some accidents may
indeed be attributed to driver mistakes, others might reveal
patterns suggesting the need for better road infrastructure,
stricter enforcement, or improved driver education.

Identifying Trends and Patterns: Aggregating data from
multiple individual accidents allows for the identification
of trends and common patterns. For instance, if a particular
intersection consistently experiences accidents due to poor
visibility, this pattern can lead to targeted interventions like
better signage or adjustments to traffic flow.
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5" Analysis of individual accidents to arrive at real causes

Policy and Prevention Strategies: Accurate analysis of

individual accidents informs the development of

effective road safety policies and prevention strategies.

By addressing root causes, policymakers can

[
implement measures to reduce specific types of oo s
accidents, such as introducing traffic calming measures 90 -
in accident-prone areas or enforcing stricter penalties S| .
for certain behaviors. 0l =

60 - 59
Chain of Events: Many accidents involve a sequence - 1‘5
of events that culminate in the crash. Identifying the - A b
chain of events leading to the accident is essential to ’
understanding the contributing factors. This might il ATT
involve examining the actions of multiple drivers, 2114 4
pedestrians, or even external factors like sudden el
animal crossings e Wy P ®
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Statistical methods of Analysis of Accident Data oA

Cross-Tabulation (Contingency Tables): Cross-tabulation
Is used to explore relationships between two categorical

35 =
variables. It helps determine whether there's a significant S
association between variables such as accident severity and 0 o
weather conditions, or age and the type of vehicles 25 ~ S &
involved. . @ Eg N
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Regression Analysis: Regression analysis examines the gg ao
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can be used to understand how factors like speed, road o ? 5
conditions, and vehicle type impact accident severity. 0. Joddoubnl g i
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Statistical methods of Analysis of Accident Data

Time-Series Analysis: Time-series analysis is used to study
patterns over time. By analyzing accident data chronologically,
it's possible to identify seasonal variations, trends, and recurring
patterns in accidents. This information can guide targeted
interventions during specific time periods.

Cluster Analysis: Cluster analysis groups similar accidents
together based on certain characteristics. This technique can help
identify accident "hotspots"” or locations where accidents tend to
cluster. It's valuable for making decisions about improving road

. : : ) . 00:00 to 06:00 to 12:00 to 18:00 to
infrastructure or Increasing enforcement in SpeCIfIC areas. 06:00 12:00 18:00 24:00

m Injury and fatal

Factor Analysis: Factor analysis is used to identify underlying .
O amage

factors that contribute to observed patterns in data. It helps
simplify complex datasets by identifying commonalities among
variables. In accident analysis, it might reveal underlying factors
contributing to a particular type of accident.
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Basic concepts of Road accident statistics

Spatial Analysis: Spatial analysis involves
examining the geographical distribution of
accidents. Geographic Information Systems (GIS)
can help create maps that highlight accident-prone
areas, aiding in targeted interventions and
resource allocation. mFaudt of driver
Chi-Square Test: The chi-square test assesses
whether there's a significant association between
two categorical variables. It can be useful for
exploring relationships between factors like
gender and accident type or age and seat belt
usage.
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Survival Analysis: Survival analysis is employed
when the focus is on time-to-event data, such as
the time It takes for an accident to occur after a
certain trigger. This method is particularly

relevant for analyzing accident recurrence or
§g}gi)éi51;gs the time intervals between accidents.
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Basic concepts of Road accident statistics

TUTIONS

Incident Count: This refers to the total number of road accidents that
occur within a specific time frame, usually a year. It provides an

overview of the scale of the road accident problem in a particular region 40%
or jurisdiction.
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Accident Rate: The accident rate is the number of accidents that occur — MEEN—. 68Ty
per a specific unit of exposure, often measured in terms of vehicle miles it Passenger car
or kilometers traveled. This rate helps normalize the accident count o

based on the amount of traffic on the road.

Severity: Accidents are often categorized based on their severity, such ‘:z:wl:iurevehicles
as fatal, serious injury, minor injury, or property damage only. These :oih::: =
categories help understand the human and economic impact of " Buses
accidents.

Casualties: Casualties include both the number of people injured and
the number of fatalities resulting from road accidents. They c!orovide a
clegsgmeasure of the human toll of accidents. *AV%- 0% K63¢ satety & Traffc
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TUTIONS

Collision Types: Road accidents can be classified based on collision types, such
as rear-end collisions, side collisions, head-on collisions, and more. Analyzing
collision types helps identify common scenarios that lead to accidents.

Contributing Factors: These are the factors that play a role in causingor

exacerbating accidents. Common contributing factors include speeding, - :,POInt\’TsE}!dlﬁ;.b}{ imggfgg;;eegq;gfm;
I VI Vi 1t 3 = Collision i} ayoidance |! 0fno *  induced | . prevent multiple

distracted driving, drunk driving, weather conditions, road design, and vehicle e Jiratum | [nduced ; ; Prevart T UR

preventable |\ maneuvers return multiple : collision
maneuvers :
defects.
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Factor Interaction

Demographics: Road accident statistics often include demographic information

Phase # 01 Phase # 02 Phase # 03 Phase # 04

about individuals involved in accidents, such as age, gender, and sometimes
occupation. This information helps identify high-risk groups.

Time and Location: Analyzing when and where accidents occur is crucial for
targeted interventions. Time-of-day, day-of-week, and seasonal patterns can
reveal insights about when accidents are most Ii}g%[yogg_%h%g)depa.fe%e&oggﬁghic data
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TUTIONS

Road Types: Statistics can distinguish between accidents that occur on
different types of roads, such as highways, local roads, intersections, or
roundabouts. This helps in understanding the context and factors

associated with each road type. -

Fuel 3 o
Causative Factors: Causative factors go beyond contributing factors to . B = _
identify the primary reasons behind accidents. For instance, while reduction @G Lightalloys  Composites

speeding might be a contributing factor, the primary cause might be  gecycing 6
reckless driving.
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Trends and Patterns: Over time, road accident statistics can reveal
trends and patterns. These might include changes in accident rates,

shifts in the types of accidents, or improvements due to safety

Initiatives.

Comparative Analysis: Road accident statistics can be compared across

different regions, countries, or time periods to identify variations in
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8. performance function: The empirical Bayes method Identification of

ards road location. Application of computer analysis of accident data TS

Safety Performance Function (SPF): An SPF is a mathematical model that describes the
relationship between a set of factors (such as traffic volume, road geometry, weather

conditions, etc.) and the expected number of accidents on a specific road segment or \ | :
) P P : »” @/ﬁ

location. It helps transportation professionals identify high-risk locations and make o = ] =2 A EA l'
A
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informed decisions about safety improvement strategies. SPF models are often

developed using historical accident data and various statistical techniques.

Empirical Bayes Method: The empirical Bayes method is a statistical technique used to
adjust or "shrink" estimates towards an overall mean, accounting for the uncertainty in
the data. In the context of road safety, the empirical Bayes method is applied to SPF
models to improve their accuracy. It helps mitigate the effects of random fluctuations in
accident data and provides a more stable estima{gAggggg_%g%t%%@q{mgnce of different
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ocation. Application of computer analysis of accident data

: performance function: The empirical Bayes method Identification of ks

TUTIONS

Identification of Hazardous Road Locations: By applying the empirical Bayes method to
SPF models, transportation professionals can identify hazardous road locations more
accurately. The method helps distinguish between locations where observed high accident

rates are likely due to random chance and locations where there is a genuinely higher risk

-

of accidents. This refined identification allows for more targeted allocation of resources féﬁr‘

safety improvements.
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Application of Computer Analysis of Accident Data: The application of computer analysi

Safety Performance Funcoon
Curve
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involves using advanced computational tools and software to process and analyze large
volumes of accident data. Computer analysis can efficiently handle complex SPF
modeling, empirical Bayes calculations, and data visualization. It enables transportation
experts to extract meaningful insights from vast amaunts of Oagaqggegm;rg@ga, assisting in

ﬁé?\%?ﬁihg hazardous road locations and designing o S/%Lﬁégﬁ&a&aé]ntions.
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