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ABSTRACT 

Pedestrian is one of the important components in urban transportation system and also vulnerable at un-

protected mid-block locations under mixed traffic conditions. At unprotected mid-block locations, some of the 

vehicles may yield to pedestrians who are already at crosswalk location. However, some of the pedestrians are 

using forced gaps to cross the road. Hence, while pedestrians use the mid-block crosswalk with forced gaps, 

which decreases the vehicular flow characteristics. The pedestrian sidewalks do not show a direct effect on the 

vehicular flow characteristics when the pedestrian have pleasant walking facilities. The Aim of research is to 

investigate, Analyse and model the behaviour of the Pedestrians typically at Uncontrolled Midblock Crossings 

under Mixed traffic conditions in Hyderabad (Mehidipatnam to Habsiguda). In particular, the Aspects of 

Pedestrian Crossing Speed and Crossing behaviour at Mid-Blocks. A field survey needs to be conducted using 

during the project by using any kind of survey techniques, such as Video-graphic technique, manually. Different 

locations are to be identified, and to be chosen in accordance to Pedestrian traffic and Pedestrians Crossing at 

Midblock. The Survey should be carried out as per the standards and done during the peak hours. The overall 

Pedestrian Speed should be determined by using the pedestrian field survey. An Interview method Survey was 

done to determine the exact Age of Pedestrians at the Study Locations. The data that is required for analysis of 

pedestrian behaviour at the Mid-Block Crossings are included with Speed of vehicles, Crossing Speeds of 

Pedestrians, individual characteristics (Gender, Age etc.) as well as the type of Crossing Behaviour. The 

Pedestrian Crossing Speeds and the Cumulative Speeds were determined and the variations in accordance to 

Age and Gender were obtained for the selected locations. And further it can be extended to predict the Gap size 

of the locations by using the log Normal Regression Model and A Binary Logit Model can be examined to find 

the effects of behavioural aspects of parameters on the Gender (Male and Female) coded as a discrete variable. 

Keywords: Pedestrians, Crossing Behaviour, Midblock, Mixed Traffic, Statistical Analysis, Multiple Linear 

Regression Method and Gap Accepted. 

1.0 INTRODUCTION 

Pedestrian traffic accidents have grown to be a big issue around the world, especially in developing countries. 

Many people live in densely populated areas and have little regard for traffic rules, which is why there is so 

much congestion. To ensure the safety of pedestrians on the highways, it is important to analyse pedestrian 

crossings. It is estimated that India has one of the world's largest road networks. Pedestrians and other non-

motorized modes of transportation use these roadways as well as vehicles. According to the Commission on 

Global Vehicle Safety's study, "Make Roads Safe: A Decade of Action," around 1.3 million people die each 

year as a result of road accidents. According to a report by the Indian Law Commission on 'Legal Reforms to 

Combat Traffic Accidents,' more than a million people die each year in road accidents. Approximately 5.4 

percent of all traffic fatalities and injuries occur in India A poll conducted by the Central Road Research 

Institute found that 90% of pedestrians feel insecure while on the roads. 

Crossing Behaviour of Pedestrians 

Analysis of pedestrian crossing behaviours is needed to improve pedestrian amenities at desirable places and 

enhance their safety on the road. Due to drivers not adhering to traffic restrictions, pedestrians compel 

approaching vehicles to slow down or stop in order to acquire priority over other vehicles in the traffic stream at 

pedestrian crossings. When it comes to automobile delays, pedestrian crossings with a high volume of traffic 

might be dangerous. It is important to note that the characteristics of pedestrians such as age, gender, and the 

weight of their bags can influence how they cross the road.  
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Need of the Study  

Pedestrians cross the roads at Mid-Blocks with undertaking risks to their life’s The pedestrians are not given 

Right of way by the drivers. Hence it is needed to study the risks undertaken by the pedestrians and behaviour of 

the pedestrians for crossing the roads to improve the facilities ensuring safety to the pedestrians. 

Objectives of the Present Study  

 To do the parametric Speed study of the Study Locations. 

 To analysed the various aspects of Pedestrian Characteristics. 

 Modelling of the Pedestrian Crossings at Mid-Blocks through Regression Modelling and Binary Logit 

Modelling for determining the significant parameters of the Pedestrians study. 

2.0 LITERATURE REVIEW 

Pedestrian Crossing Behaviour has been analysed through various researches and modelled.  Earlier studies 

conducted showed the facts of the characteristics affecting the crossing behaviour. Various studies conducted 

were modelled using statistical techniques and further research studies conducted analysed the pedestrian 

crossing behaviour through statistical software’s.  Boon et al. [1] Every day, as they go about their business, 

pedestrians put themselves and others in jeopardy. It is therefore important to take pedestrian safety into 

consideration while designing roadways and traffic control equipment. Every road and traffic management 

system must consider the speed at which pedestrians walk. Analysed using chi-square tests, the statistical 

correlation between components was determined. Pedestrian Speed in Malaysia is significantly influenced by 

three variables: crosswalk type, age, and gender, as shown by a bivariate analysis. Brewer et al. [2] Researchers 

used a behavioural analysis and a statistical analysis to gauge how accepting pedestrians were of the Gap when 

they crossed it. Observations of pedestrian behaviour revealed that they did not always wait until all lanes were 

open before crossing the street; rather, they assumed that the lanes would clear as they crossed and used a 

"Rolling gap" to cross the street. Danier [3] Midblock crosswalk studies looked at pedestrians standing on the 

curb and off it, as well as drivers' behaviour toward pedestrians According to the research, cars were less likely 

to yield to pedestrians standing on the curb than those in the crosswalk (8.5 percent of the drivers yielded to 

pedestrians on the curb and 21.7 percent yielded when pedestrians had stepped off the curb). According to 

observations of car behaviour on the road, pedestrians are frequently in danger when they cross the street.  

Kadali and Vedagiri [4] According to the findings, the speed, direction of travel, rolling gap vehicle speed, and 

age of pedestrians all play a role in gap acceptance. When making a judgement, the rolling gap was regarded 

important. Rolling pedestrian gaps were found to have a stronger impact on pedestrian gap acceptance. Serag [5] 

In three Egyptian cities, a field assessment was conducted at nine uncontrolled mid-block locations. In order to 

investigate the effect of this variable, which had not been considered in earlier pedestrian models, the locations 

were selected with a range of street crossing width. Traffic variables (speed, kind, etc.) and person 

characteristics were gathered as part of the study. Yannis [6] Traffic gaps that pedestrians rejected or accepted 

were counted, as well as waiting periods and number of crossing attempts, as well as individual characteristics 

of those who attempted to cross (gender, age etc.). Different parameters were then examined to see what effect 

they had on pedestrian gap acceptability, which may be described as the magnitude of traffic gaps walkers are 

willing to tolerate. Distance from an arriving vehicle, rather than speed, was found to be a greater predictor of 

pedestrians' gap acceptance.  

3.0 Methodology 

The schematic diagram outlays the proposed Methodology for the project work. It consists of the following 

process. First and foremost are the Identification of Study locations followed by the Data collection techniques 

for the work. The data collection techniques included Video graphic technique and Interview techniques. After 

the data collection the data extraction is done in the MS Excel. Finally, the data analysis is done through the 

SPSS 20 software. The Methodology is depicted in the flow chart of Fig 3.1. 
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Fig 3.1 Proposed Methodology 

Identification of Study Locations 

The locations for study are decided based on combination of pedestrian traffic and Midblock location distance 

from the intersection. The selected site is an uncontrolled midblock location and two lanes per direction two 

way roads in Hyderabad, India. The following locations are considered for study  

 Mehdipatnam Rythu Bazar 

 Habsiguda X roads 

The study locations chosen for the present study, satisfies the following criteria: 

 The pedestrian traffic is enough 

 The traffic flow is continuous 

 The effective width of the road is uniform throughout the length considered. 

 For video recording of pedestrian flow, the road width considered should be easily accessed from 

vantage point. 

Data Collection and Extraction 

The data collection and the data extraction have been detailed in the following sections. 

Data Collection 

There are different methods for data collection. These are 

 Direct observation methods, 

 Video observation methods, 

 Pedestrian opinion surveys. 

Video graphic method was used in the present study. The camera was fixed in a position to obtain a complete 

view of the selected test locations. The width of the road section was measured. The data collection was done on 

a normal working day during peak hours. 

Pedestrian interview survey was done to obtain the exact Age of pedestrians at test location for Binary logit 

modelling. Video graphic survey and interview survey was conducted at Habsiguda and Mehdipatnam 

Locations. The pedestrian data was collected through video graphic survey and the age of pedestrians was 

collected by interview method on January 4
th

 at Habsiguda and January 5
th

 at Mehdipatnam. The location was 

midblock location and the survey was conducted during working day with normal weather conditions. The video 

camera was placed at median of the location chosen. The camera was so adjusted such that the view of the road 

was clearly visible. The video camera could view a length of 30m but 25m length was considered to determine 

the pedestrian’s crossings and vehicles crossing. As the road width being high and no availability to place 

camera on the roof of the building, the camera was placed on the median and each direction of traffic was 

recorded for 10 minutes of interval. The data collection samples are presented in the Appendix.  

Mehdipatnam Location: 
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The location was selected such that there are no provisions made for the pedestrians to cross to study the 

behaviour of pedestrians and vehicles. The location had a bus stop which intended pedestrians to cross the road 

at mid-block. The site location was 312 m away from the nearby traffic signal which intends most of the 

pedestrians to cross the road at mid-block rather than walking all the way long to the signal for crossing the 

road. The cross-section of the location chosen was 24m long and 13m of width of road each side of the median 

for 10 minutes of interval during the peak hours on 3.00 pm to 7.00 pm. 

The average speed of vehicles was 24.8 Kmph at Mehdipatnam location. The image of the Mehdipatnam 

Location is Figure 3.1. 

 

 
Figure 3.2: Image of Mehdipatnam location  

Habsiguda location: 

To examine the behaviour of people and automobiles, the location was chosen so that there are no crossings. 

Pedestrians were supposed to cross the street at the middle of the block because of a bus stop. When most 

pedestrians are aiming to cross at mid-block rather than waiting for the Habsiguda signal, this location is 340 

metres distant. It was 25 metres long and 12 metres wide on each side of the median for 10 minutes during peak 

hours of 3.00 pm to 7:00 pm.The video capture was used to identify several demographic factors such as Age 

and Gender.In most cases, a chasm is discovered in a matter of seconds. At the Habsiguda location, the average 

vehicle speed was 24 kilometres per hour. Figure 4.3 depicts the Habsiguda Location. 

 

 
Figure 3.3: Image of Habsiguda location 

Data Extraction 

It is possible to identify the gender and age categories of pedestrians based on the video's visual appearance (i.e., 

children, 15-30 years, 30-50 years, and > 50 years). Pedestrian and driver behaviour was analysed using video 

data. The crossing kind was one of the most important features of behaviour. There are three sorts of crossings. 

There are two types of crossings: a single-stage crossing, and a two-stage crossing. One half of the road till the 

median is crossed in one stretch and the other half is crossed in another, making it a two-stage crossing. The 

third form of gap is the rolling one.  
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Figure 3.4: Depicting the Crossing of Pedestrian for Multi-Lane Road 

 
Figure 3.5 Pedestrian Crossing first lane of approach using a “Rolling gap.” 

 
Figure 3.6 Pedestrian Crossing second lane of approach using a “Rolling gap.” 

The other variables extracted from the video were the time taken by the pedestrians to cross the road from the 

median to another end for multi lane road. The time taken by the different classes of vehicles to cross length of 

cross section considered for the test locations. The different classes of vehicles included cars, two wheelers, 

three wheelers, mini bus and trucks.  

 

Table 3.1 The Collected Variables 

 

 Variable  Type of Variable  Unit or Code  Description  

Gap size Continuous Time in sec Time gap between two 

vehicles with reference to 

crosswalk point at the 

location. 
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4.0 RESULTS AND DISCUSSIONS    

The chapter consists of the Results of the Study Area Locations. The chapter has sections referring to Pedestrian 

Crossing Speed, Modelling of Pedestrian Crossings, Gap Size and Behavioural Analysis. The discussions of the 

Results are presented in this Chapter with the Results. 

Pedestrian Speed 

The Pedestrian Speeds were determined for the Study Locations. The Locations for the Present Study is 

Mehdipatnam Location and Habsiguda Location. Pedestrian speed is the Average Pedestrian Walking Speed, 

generally expressed in units of meters per second. The Pedestrian Walking Speed to cross the road is termed as 

Pedestrian Crossing speed. Pedestrian Speeds were computed based on the time taken by a Pedestrian to cross 

the road between the Curb and the Median on a divided road. Pedestrian and Vehicular flows were also counted 

from Video Graphed Data. The Average Pedestrian Speeds were obtained by taking the Mean of the values of 

Vehicle speed Continuous Kmph Speed of the vehicle at 

crosswalk area. 

Pedestrian speed Continuous m/sec The speed of the 

pedestrians while crossing 

the road at the study area 

Gender Discrete 0-Women; 1: 

Man 

Male or female. 

Age Discrete 0:Elders(>50 

years) 

By visual appearance. 

 1:Middle(30-50 

years) 

 2:Young (<30) 

 Pedestrian platoon Discrete 0:Single Number of pedestrians in 

the group. 1: More than 

one 

Pedestrian rolling gap Discrete 0-No;  1:Yes Whether pedestrian rolls 

over the available small 

gaps. 

Pedestrian baggage effect Discrete 0-No;  1:Yes Whether pedestrian is 

carrying baggage or not. 

Driver behaviour Discrete 0-No;  1:Yes Whether the driver reduces 

speed when pedestrian is 

already on the 

carriageway. 

Gap acceptance Discrete 0:Rejected 

1:Accepted 

Whether a pedestrian is 

accepting gap or rejecting 

the Gap. 
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Pedestrian Speeds. The Cumulative Percentile Speeds were obtained for Habsiguda and Mehdipatnam 

Locations. 

Mehdipatnam Location 

The width of road considered on either side of the curb was 13m. The time taken by Pedestrians to cross from 

the Median or Curb to reach the other end of the road was determined from the Videographic data. The time 

obtained to cross the road by Pedestrian and the width of road was used to determine the Pedestrian Crossing 

Speed. The pedestrian crossing speed was obtained by dividing the distance to cross or manoeuvre by the time 

taken by pedestrian to cross from the Median or Curb to reach the other end of the road. The pedestrian speed 

was expressed in m/sec. The total number of samples are 820 The Average Pedestrian Crossing Speed for 

Mehdipatnam Location was obtained as 1.18 m/sec. 

Average Crossing Speeds: 

The Average Pedestrian Crossing Speeds were obtained according to Gender of the Pedestrians. The Average 

Crossing Speeds for category Male and Female groups of the Pedestrians are tabulated in Table 4.1. 

Table 4.1: Average Crossing Speeds of Mehdipatnam Location 

Category Speeds (M/Sec) 

Male 1.25 

Female 1.12 

 

Average Crossing Speeds Distribution among Age Groups: 

The Pedestrian Speeds were obtained according to different Age Groups of Male and Female categories. The 

values obtained are tabulated in Table 4.2. 

Table 4.2: Average Crossing Speeds of different Age Groups of Male and Female 

 

 

The Model Developed is  

Log (Gap Size) =1.440-0.030*(Female Time in Sec Data)-0.036*(Truck Time in Sec Data)  

Category (Age ) Male Speeds(M/Sec) Female Speeds(M/Sec) 

Young 1.30 1.19 

Middle-Aged 1.15 1.09 

Elders 1.01 0.9 

Table 4.3: MLR Coefficients Data for Habsiguda Location 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. 

B Std. Error Beta 

 

(Constant) 1.440 .188  7.660 .000 

Male Time in Sec  .003 .006 .049 .488 .652 

Female Time in Sec -.030 .006 -.499 -4.682 .000 

Time For Cars in Sec -.014 .018 -.076 -.768 .461 

Two Wheelers in Sec .004 .019 .020 .311 .841 

Three Wheelers in Sec -.029 .024 -.120 -1.314 .242 

Minibus in Sec  -.018 .018 -.097 -.984 .344 

Truck in Sec  -.036 .017 -.210 -2.232 .041 

A. Dependent Variable: Gap Size in Sec 
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The significance value being less than 0.05 rejects the null hypothesis and validates there is a linear relationship 

between the variables. 

Table 4.5: Coefficients of Data for Habsiguda 

 B S.E. Wald df Sig. Exp(B) 

Step 1
a
 

Rolling Gap .822 .412 4.012 1 .046 2.241 

Driver .371 .321 1.287 1 .261 1.424 

Baggage Effect .340 .318 1.091 1 .311 1.342 

Person crossing -.710 .341 4.461 1 .037 .499 

Gap accep/Rej .315 .319 .968 1 .331 1.374 

Age .015 .018 .377 1 .532 1.021 

Constant -.891 .732 1.531 1 .221 .412 

The Equation developed as 

Ln (Odds) = 0.803*Rolling Gap-0.700*Person Crossing Single or Accompanied        (5.4) 

 

 
Figure 4.1:  Gap Size for Male and Female of Mehdipatnam Locations 

 

Table 4.4: Annova Analysis Coefficients Data for Habsiguda 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression .978 7 .138 5.807 .000
b
 

Residual 1.752 72 .025   

Total 2.714 79    

A. Dependent Variable: Gap Size in Sec 

B. Predictors: (Constant), Truck, Two-Wheelers, Time For Cars, Three-Wheelers, Male Time, Minibus, Female 

Time in Sec. 
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Figure 4.2: Gap Size for Male and Female of Mehdipatnam Locations 

 
Figure 4.3 : Cumulative Percentile for Gap Size of Mehdipatnam Location 

Determination of Critical Gap: 

Critical Gap is defined as the time in seconds below which the Pedestrian will not attempt to begin the crossing 

of the road. Pedestrian use their own judgement to determine if the available Gap is long enough for a safe 

crossing. If the available gap is greater than the Critical Gap, it is assumed that the pedestrians would cross the 

road. If the available Gap is less than Critical Gap, it is assumed that the pedestrians will not cross the road. 

The Critical Gap for a single Pedestrian is given by the equation from HCM 2000 

Tc= (L/ Sp) + Ts      

Habsiguda Location  

The data collected of the Gap Sizes for the Habsiguda Location are Graphically represented in this section for 

determining the Average Gap Sizes and Percentile Gap Sizes Accepted by the Pedestrians. 

 
Figure 4.4 : Gap Size for Male and Female of Habsiguda Locations 
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Graphical Representation for different Age Groups of Pedestrians: 

The Graph plotted with the different Age Groups of the Pedestrians of the Study Location. The Graph infers that 

the Male Pedestrians of all the Age Groups have smaller Gap Size accepted values as in to the Female 

Pedestrians of different Age Groups at the Location.  

 
Figure 4.5: Gap Size Graph for Male and Female of Habsiguda Location 

 
Figure 4.6: Cumulative Percentile Graph for Gap Size for Habsiguda Location 

Behavioural Analysis 

There are some specific Behavioural patterns that have an effect on the way the data are presented for the work. 

One particular pattern is the concept of the “Rolling gap.” At Study Locations particularly with high volumes of 

traffic, Pedestrians did not wait to cross the street until all the lanes were completely clear. Rather, they 

anticipate that the lanes would clear as they cross and use a “Rolling Gap” to cross the street i e; essentially, 

there was a separate Gap for each lane of traffic that occurred to coincide with the Pedestrian’s path across the 

street.  The Pedestrians Rolling over the small vehicular Gap is characterised as Rolling Gap as depicted as path 

A-A in Figure. The Rolling Gap was the type of pattern observed at Mehdipatnam and Habsiguda locations. 

. 

 
Figure 4.7: Pedestrian Rolling Gap Movements 

Discussions 

The Average Pedestrian Speeds were found as 1.19 m/sec at Mehdipatnam and 1.26 m/sec at Habsiguda. 

According to HCM a Walking Speed of 1.2 m/sec is recommended if the Elderly persons of age above 65 are 

from 0 to 20 % of Pedestrians. If the elders exceeded than of 20 %, a value of 1.0 m/s is recommended. As the 
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percentage of Elders of above 65 years of Age are less than 20 percent, a Pedestrian Speed of 1.3 m/sec was 

acceptable.  

The Average Crossing Speeds of Elders are less to Middle Aged Person to that of younger people at 

Mehdipatnam. This gives a cut idea that the Elders walk at slower rate and the Younger Pedestrians having the 

larger speeds of the all-Age Groups. The Speed findings also suggest that Male cross the roads at faster rate than 

Female Pedestrians at the Study Locations.  

The Pedestrian Road Crossing Behaviour is quite unpredictable at Uncontrolled Mid-Block Location. Different 

Pedestrian Behavioural Characteristics were considered for Gap size modelling, out of which only few variables 

could explain the Pedestrian Road Crossing Behaviour at both the locations. Both the Study locations had 

different significant variables. This could be seen as the difference of traffic i.e.; the discipline of the traffic at 

the Study Locations.  

Summary 

Pedestrians are the Vulnerable Road users. The Safety of the Pedestrian is always at risks because of 

unavailability of proper Infrastructure. Pedestrians risk their lives for the daily activities. The Present Study was 

intended upon the Pedestrian Risks and Safety at the Uncontrolled Mid-Block Locations. Various Studies have 

been intended upon the Pedestrians Crossing at the Mid-Blocks and the risks undertaken by the Pedestrians. 

The present work of the Study dealt with Pedestrians Crossing at the Mid-Blocks in Hyderabad. The study 

locations chosen were Mehdipatnam location and Habsiguda Location. 

The Parametric Speed studies were done with the Modelling of Pedestrians Crossing Behaviour at the Mid-

Block Crossings. 

Conclusions 

 The study was conducted in two different locations at Hyderabad on different location of roads with 

two-way movements.  

 The Average Crossing Speeds at Mehdipatnam and Habsiguda were 1.19 m/sec and 1.26 m/sec which 

were in accordance to (HCM 2000) value of 1.2 m/sec i.e.; an efficiency of the results as 98.33%. 

 Males have Greater Average Crossing Speeds at both the locations as compared to Average Female 

Crossing Speeds. 

 The Younger group have greater Crossing Speeds as compared to Middle-Aged persons. The Older 

Age Groups tend to cross the road at very less speeds. 

 The 85
th

 percentile speeds at Mehdipatnam and Habsiguda 1.4 m/sec and 1.8 m/sec respectively. It 

proves that 85 percent people are having greater Speeds than Average Crossing speeds at Study 

Locations. This is supported by the study (Rastogi et al. 2012) 

 The Study reveals that the pattern of crossing by the pedestrians is Rolling gap as supported by (Kadali 

2013) 

 Driver Yielding Behaviour at the Study Locations was analysed and concluded that the Drivers do not 

Yield to the Pedestrians. The fact is supported by (Daniel 2012). 

 The Accepted Gap size did not very much at both the study locations, the 85
th

 Percentile Gap being 4.9 

seconds at Mehdipatnam and 5.2 seconds at Habsiguda supported by the study (Brewer 2005). The 

theoretical Critical Gap changed in accordance to the actual Acceptable Gap and it can be attributed to 

traffic density and jay walking behaviour of the pedestrians.  

 The Model findings made it clear that the behaviour and discipline of traffic can affect the model 

developed and varies from one location to another. 

 It is believed that the Developed Models and Parametric Speeds study findings may be quite useful to 

the policy makers to regulate pedestrian jaywalking behaviour at Uncontrolled Mid-block Locations. It 

is opinion that the developed models perform quite well in mixed traffic condition in Developing 

Countries.  

Scope for Future 

The present study can be further extended to other locations of the city i.e. the Study Area can be enlarged. The 

parameters considered in the study for Modelling of Pedestrian Crossing Behaviour could be further enlarged. 

The survey can be extended to show the variations accordingly with effect of weeks, months and year. The 

variations in speed accordingly to width of pavement, crossing pattern could be further studied upon. Thus, by 

incorporating the above parameters the study can be made more appropriate.  
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