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Abstract

The population of Rajshahi City is increasing, yet adequate infrastructure for safe pedestrian crossings has not
been developed. Hence, accidents involving pedestrians are becoming more frequent, highlighting the
importance of evaluating pedestrian behavior. Understanding pedestrian crossing behavior is essential for
ensuring urban safety and planning efficient traffic systems in Rajshahi. This study examines the behavior of
pedestrians at specific uncontrolled intersection in Rajshahi City. Data are collected by videographic
observation during high rush hours at major intersections like VVodra Mor, Bindur Mor and Laxmipur Mor.
Important behavioral parameters, such as waiting time, crossing time, crossings patterns, and safety margin are
investigated. The impact of factors such as age, gender, and baggage-carrying conditions on pedestrian crossing
is also evaluated. The collected data are statistically analyzed using SPSS to perform descriptive analysis and
identify significant behavioral trends. A notable proportion of pedestrians are observed crossing with minimal
safety margins which is a risky condition, highlighting a potential area for safety improvement. The results may
be used by the policymakers and urban planners to improve the pedestrian crossing facilities and safety,
minimize intersection conflicts, and prioritize signalization.
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1 Introduction

1.1 Importance of Pedestrian Crossing Behavior

Analyses of pedestrian behavior have a significant influence on urban planning, and designing transportation
methods (Laxman et al., 2010). Because pedestrians are more likely to be involved in crashes involving
vehicles, pedestrians are the most vulnerable road users in urban traffic situations. Therefore, efforts to reduce
accident related fatalities in urban settings should take into account pedestrian crossing behavior (Cantillo et al.,
2015). Since the transportation infrastructure is essential towards sustaining the public mobility, particularly in
rapidly developing urban cities, such as Rajshahi. Due to the increasing populations of the urban centers and
traffic movement of vehicles (Srijan et al., 2025). Besides, intersections are crucial elements of each road, and
poorly operated and managed arterial intersections are the main source of congestion and hotspots for traffic
collisions in urban areas (Chowdhury et al., 2023). This is true in growing cities like Rajshahi, Bangladesh,
where a large number of crossings lack adequate pedestrian crossing facilities and signalization. Pedestrians
may use their own judgment when crossing mixed traffic flows at these places, which increases the risk of
accidents with vehicle. Due to the fact that, the pedestrian safety infrastructure has not evolved in together with
the expanding urban population and vehicle density in the city of Rajshahi. In Rajshahi, pedestrians frequently
cross roads without designated walkways, signals, or protection, and unsignalized intersections are frequent.
This raises the possibility of accidents or delays by causing frequent and chaotic contacts between people and
vehicles. That’s why, creating efficient urban safety regulations and enhancing traffic flow require an
understanding of pedestrian behaviors in these types of circumstances. This data is vital for traffic planners to
enhance pedestrian crossing infrastructure, and to facilitate safer city mobility (Marisamynathan and Perumal,
2014). The purpose of this study is to identify pedestrian crossing behaviors at those three intersections to assess
the necessity of pedestrian crossing facilities and smart signalization.

1.2 Literature Review

The behavior of pedestrians across the road is generally subject to a set of factors such as characteristics of
individuals, movements, traffic patterns, road conditions, and the surrounding environment (Rosenbloom et al.,
2008). Studies, such as (Jain et al., 2014) on pedestrian crossing behavior at the intersection, noted the
significance of the behavior of pedestrians in crossing the roads at intersections. In India, where pedestrians are
responsible for 65% of accident-related deaths and children for 35% of these deaths. This alarming number
highlights the extent to which pedestrian crossing behavior may be acted upon to enhance road safety (Jain et
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al., 2014). The pedestrian waiting behavior under signal control have been studied in some research, such as the
study on pedestrian crossing behavior at signalized intersections (Marisamynathan and Perumal, 2014). Most of
the earlier researches were concerned with the flow of vehicles and the capacity of traffic at the intersection,
however, little was found concerning the behavior of pedestrians crossing the uncontrolled intersections in such
medium sized cities like Rajshahi. There is a clear gap in research when it comes to real world pedestrian
crossing behavior, especially regarding how people wait, cross, and perceive their own safety in mixed traffic
situation at uncontrolled intersections. One study in Beijing investigated the pedestrian flow and traffic
characteristics of unsignalized midblock crossings and showed the effect of behavior of pedestrian crossing on
the variation in the speed of the pedestrian (Shi et al., 2007). Additionally, other studies examined the outcome
of educational training course programs on the pedestrian road crossing behavioral patterns (Dommes et al.,
2012). Also, many studies have looked at how people cross roads in connection with the conditions before and
after traffic facilities are constructed (Gupta et al., 2010).

1.3 Study Area

The study location is in Rajshahi City area in Bangladesh and three unsignalized crossings are selected: Vodra
Mor (Figure 1), Laxmipur Mor (Figure 2), and Bindur Mor (Figure 3). The areas considered due to higher traffic
involving a number of pedestrians and due to the absence of traffic signals that enhances accidents along the
crossings of the roads.

ey
<

Figure 1. Vodra Mor Figure 2. Laxmipur Mor Figure 3. IBindur Mor

2 Methodology

2.1 Data Collection Approach

Investigation on the behavioral factors that affect crossing on significant unsignalized intersections in the
Rajshahi City is conducted. The study analyze important parameters such as waiting time, crossing time,
crossing pattern, safety margin and demographic factors like gender, age group and baggage carrying
(Asaithambi et al., 2016). Observational method is employed in order to collect behavioral data on pedestrian
crossings. The collection of data is carried out in the evening peak periods of time (4 PM to 6 PM), where the
interaction between pedestrians and vehicles are the most significant. These hours are selected for fixed-position
videography recordings (Jain et al., 2014). Data were collected in the month of July, 2025. A total of 300
samples from the three study intersections are collected by observing and documenting 100 pedestrian crossing
occurrences at each intersection. In order to ensure uniform visibility and ease data collection, observational
data were only gathered from the one-way two-lane segments, even though each intersection has a two-way
four-lane structure.

2.2 Definitions and Variables

To understand the behavior of pedestrian crossing, the study targeted a systematic group of demographics,
behavioral, and safety-related, and site characteristics. The demographic aspects included gender (male or
female), age group (<18, 18 to 30, 31 to 45, 46 to 60 and >60 years), and baggage status (the pedestrian had any
baggage or not). The behavioral variables are crossing time (time in seconds for pedestrian to cross the observed
lane segment), waiting time (time waited by pedestrian before starting to cross), and crossing pattern (observed

1297



M. A. H. Opi, S. A. Moni, M. H. Shahed, and M. A. Sayeed
ICCEI 2025

trajectory exhibited during crossing classified as linear, zigzag, curved or irregular. To determine the amount of
the risk in pedestrians to cross the road, the safety margin is evaluated qualitatively by assigning very safe, safe,
risky, unsafe and very unsafe classes. Lastly, the site variable outlined the location where observation was to be
done which is the major unsignalized intersections within Rajshahi City: Vodra Mor (Figure 1), Laxmipur Mor
(Figure 2), and Bindur Mor (Figure 3).

2.3 Data Analysis & Processing Method

In quantitative analysis, the codifying of all the registered data is manually coded to Microsoft Excel that is
carried out and subsequently imported into IBM- SPSS Statistics. To make interpretation easier, suitable value
labels are given to each categorical variable. The analysis took place in two significant parts: Descriptive
Statistics: All categorical variables are accompanied by frequencies and percentages, as well as the means, with
deviations of waiting and crossing time. The links between the chosen behavioral and safety variables, i.e.,
crossing pattern vs safety margin and gender vs crossing pattern are checked through cross-tabulations using the
Chi-square tests. Each intersection is studied in isolation to maintain contextual integrity of the behavior
patterns and to provide a comparative image of pedestrian behavior at the individual intersections.

3 Results and Discussion

The focus of the study and its aim is to identify the pedestrian type of crossing behavior at three unsignalized
intersections in the city of Rajshahi: Vodra Mor, Bindur Mor, and Laxmipur Mor. A number of behavioral
parameters are analyzed in terms of 300 observation data points (100 at each intersection) including
demographic composition, baggage carriage, crossing patterns, safety margin, and timing characteristics. The
descriptive results indicate these actionable dissimilarities that can inform upcoming pedestrian infrastructure
planning, whereas the inferential investigation is not found to be statistically significant (p > 0.05). So, the
descriptive results indicate these actionable differences that can guide pedestrian infrastructure planning.

3.1 Demographic Composition & Baggage Carriage

Table 1. Baggage Carried

Intersection Male Baggage Carried
(%) (%)
Vodra Mor 60 40
Bindur Mor 52 61
Laxmipur Mor 67 56

Table 2. Age Group

Age Group Vodra Mor Bindur Mor Laxmipur Mor
(%) (%) (%)
Under 18 09 22 11
18-30 27 23 28
3145 34 26 28
46-60 20 17 19
Over 60 10 12 14

Table 1 indicates the differences through use of baggage as well as distribution by gender on crossings. Vodra
Mor has the lowest percentage of baggage carriers (40%) and a gender split that is moderately balanced (60%)
with respect to men. This may mean fast transportation or short distance mobility within the area. Conversely,
Bindur Mor features the highest baggage carriage (61%) and relatively low male concentration (52%), which
implies that these travels are shopping trips. With 67% of the population being men and 56% carrying bags,
Laxmipur Mor indicates a working age male population that is probably connected to the administrative,
medical, or institutional areas.

As shown that gender and baggage affect pedestrian mobility, delay, and area demands, these demographic and
functional distinctions are critical to intersection design.

Table 2 indicates that middle-aged pedestrians made up the majority of Vodra Mor's pedestrian traffic (34%),
which is probably mobility related to employment. The pattern of age distribution of Laxmipur Mor is the
furthermost uniform indicating that it would spread to all age groups widely. Such differences give important
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information on the susceptibility of the various users at risk of potential accidents especially the elderly and
young people on unsignalized intersections.

3.2 Crossing Pattern Behavior

Table 3. Crossing Pattern

Crossing  Vodra Mor Bindur Mor Laxmipur Mor
Pattern (%) (%) (%)
Linear 38 23 25
Zigzag 28 29 30

Irregular 23 23 26
Curved 25 25 19

In Table 3 Crossing pattern analysis shows significant behavioral difference. Vodra Mor has the largest
percentage of linear crossings (38%), which may be a result of improved road visibility as well as orderly
pedestrian conduct. Conversely, zigzag and irregular crossing appears more in Bindur Mor and Laxmipur Mor
and that might reflect lack of crossing facility or rash to cross in the middle of continuous traffic. According to
the findings, pedestrians are pushed toward irregular patterns that increase. These behaviors may be seen as a
sign of crossing infrastructure deficiencies.

3.3 Safety Margin Perception

Table 4. Safety Margin

Safety Frequency Percent Valid Cumulative
Margin Percent Percent
Very safe 3 1.0 1.0 1.0

Safe 54 18.0 18.0 19.0
Risky 118 39.3 39.3 58.3

Unsafe 80 26.7 26.7 85.0

Very unsafe 45 15.0 15.0 100.0

Total 300 100.0 100.0

120

Frequency

Very safe Sale Risky Unsafe Very unsafe
Safety Margin

Figure 4. Safety Margin

The combined data of the three intersections has been represented in Table 4 and the trends graphically can be
seen in Figure 4. As shown in the data, 15.0% of pedestrians are crossing in a very unsafe situation, 26.7% in an
unsafe condition, and 39.3% in a risky condition. The lack of pedestrian amenities at the unsignalized
intersections can also be evidenced by the fact that only 19% of the observed crossings are considered either
safe or very safe, and thus a substantial number of behavior related to crossing the road can be considered risky.
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3.4 Waiting and Crossing Time Analysis
Table 5. Vodra Mor

N Minimum Maximum Mean Std. Deviation
Waiting 100 0.00 21.30 2.50 3.51
Time (s)
Crossing 100 3.96 25.00 10.06 3.85
Time (s)

Table 6. Laxmipur Mor

N Minimum Maximum Mean Std. Deviation
Waiting 100 0.00 31.64 4,98 5.90
Time (s)
Crossing 100 5.15 15.26 10.90 2.49
Time (s)

Table 7. Bindur Mor

N Minimum Maximum Mean Std. Deviation
Waiting 100 0.00 14.84 7.51 4.43
Time (s)
Crossing 100 8.52 25.20 15.57 3.60
Time (s)

Tables 5-7 revealed that Bindur Mor has highest average waiting time (7.51 s) and crossing time (15.57 s),
which suggests that crossing environment is more challenging and might be unsafe. The shortest waiting times
(2.50 s) and crossing (10.06 s) time are observed in the case of Vodra Mor, which indicated faster but possibly
dangerous crossings. Despite the fact that, Laxmipur Mor has the differences in waiting times. Although,
Laxmipur Mor's waiting times varied the most. Generally, Bindur Mor appears to be the most crucial for
initiatives regarding to pedestrian safety.

3.5 Implications for Pedestrian Infrastructure

Significant infrastructure deficiencies are indicated by the data, particularly at Bindur Mor and Laxmipur Mor.
Pedestrian channelization is one of the most significant policy and design recommendations since it can reduce
unpredictable crossing behaviors and increase movement predictability. Installing pedestrian signalization with
zebra crossings may enhance crossing safety. Also, pedestrian conflict areas with speed reducing devices like
speed bumps are essential. Finally, safe crossing alertness programs and the programs for both pedestrians and
vehicle drivers can promote behavioral awareness. The descriptive trends are operationally significant although
the analysis may not reveal significant relationship between the variables at statistic level in the chi-square
analysis. These behavioral findings may helpful for planners and decision makers to improve Rajshahi City's
walkability and intersection safety.

4 Conclusion

This study applied video graphic observation to identify the means through which pedestrians crossed several
unsignalized intersections within the City of Rajshahi. In the span of 300 samples key behavioral measures such
as waiting time, crossing time, crossing pattern and safety margin are analyzed. It is found that risky and unsafe
crossings are common in all intersections, with Bindur Mor suggesting the most hazardous situation
characterized by the longest waiting time and crossing. Vodra Mor’s crossing is faster and reckless, as well as
aggressive. It is found that there is a need of enhancing crossing facilities i.e., Zebra crossings, pedestrian
channelization, over bridge, signalization and speed-reducing measures. The descriptive trends provide valuable
information for urban safety planning, despite the lack of statistically significant relationships. A study
limitation is the absence of data concerning gap acceptance and traffic volumes, which may influence decisions
of pedestrians. Future study should take these parameters into consideration and apply them in adding more
intersections and observations of pedestrians to produce more reliable, generalize, and predictive pedestrian
crossing behavior. The study may be helpful to offer the practical information that may facilitate the
improvement of pedestrian facilities and intersection safety in the mid-size cities, such as Rajshahi.
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