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Abstract: Pedestrians are one of the most vulnerable entities of the transportation system. Most of the developments that 

have taken place are directed towards the improvement of the vehicular network and facilities, but little has been done for 

the pedestrians, particularly in developing countries like India. With an increase in the motor vehicular traffic and the 

corresponding increase in the congestion and road accidents, the importance for improvement of the pedestrian facilities has 

assumed great significance. The facilities for such movement can be foot over bridge, underpass, ramp, stairs or escalators. 

Pedestrian characteristics need to be studied on these facilities under usually congested flow condition as prevailing in India 

or other developing countries. This will provide input for the improvement in design of these facilities so that pedestrian 

movement can be safe, faster, efficient and convenient. This paper is an effort to review the knowledge about pedestrian 

behaviour at urban intersection, safety measures provided on signals and roads for pedestrians and surveys conducted on 

pedestrians. 
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I. INTRODUCTION 
 Pedestrians include any person walking, running, standing or sitting on a road or persons in a toy vehicle, a pram or in a 

mobility device not capable of exceeding 10 Km/h. It also includes dismounted cyclists. Walking is recommended for a 

healthy lifestyle. It is also considered to be clear example of sustainable mode of transport especially suitable for urban use 

and/or relatively shorter distances. Walking is one of the most important travel modes in every country but pedestrians are 

always neglected in transportation planning and management. Nowadays, with the development of environment friendly and 

resource saving society, walking is getting more and more attention. Pedestrian spaces are shrinking increasingly nowadays. 

The explosive increase in vehicular traffic has relegated the pedestrian to subways and over bridges. A pedestrian is not 

taken into account in the planning and design of traffic and transportation systems with the importance imparted to vehicular 

modes of travel. The demand for pedestrian facilities is influenced by a number of factors: 

1. The nature of the local community; Walking is more likely to occur in a community that has a high proportion of 

young people. 

2.  Car ownership; the availability of the private car reduces the amount of walking, even for short journey. 

3.  Local land use activities for walking primarily used for short distance trips; Consequently, the distance between 

local origins and destinations (e.g. homes and school, homes and shops) is an important factor influencing the level 

of demand, particularly for the young and elderly. 

4.  Quality of provision; if good quality pedestrian facilities are provided, then demand will tend to increase. 

5. Personal security fears and night-time; anxieties about personal security are particularly acute at night time and 

many people, women in particular, organise journeys to avoid having to walk at night. In most studies night-time 

or the absence of adequate street lighting or dark spots where potential assailants could hide were mentioned as 

deterring people from walking.  Shift workers such as nurses in particular go to extraordinary lengths to make sure 

that they are not walking or catching public transport at night (Burkitt, 2000). 

6. Health related problems; it is this area where there are most data available to document the scale of the problem 

and where most research has concentrated. 

7. Road safety: This is an area where considerable research has been undertaken. Figures show that in India, according 

to government data, 133 two-wheeler occupants and nearly 10 cyclists were killed daily in road accidents in 2017. 

Tamil Nadu reported a maximum number of 3,507 pedestrians killed in road accidents last year, followed by 

Maharashtra (1,831) and Andhra Pradesh (1,379). Indian roads are turning deadlier for pedestrians. Government 

data shows the number of fatalities shooting up from 12,330 in 2014 to 20,457 in 2017-a jump of nearly 66%. It 

translates to 56 pedestrians dying daily. 

8. Pedestrian delay: Issues here relate to delay arising from poorly placed street furniture, size and width of 

pavements affecting level of service and road crossing delay. A reasonable amount of work exists which documents 

the scale of these problems. Evidence suggests that delay can, for short urban journeys, be a significant proportion 

of overall journey time, particularly where a pedestrian is forced to wait at a sequence of signal-controlled crossing 

facilities. For some user groups, especially children and the elderly crossing at non-signalised points in a busy road 

network can also be a considerable problem. There is also anecdotal evidence that delays and frustration can lead 

to risk-taking behaviour and ultimately accidents. 
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9. Accidents Circumstances; Pedestrian accidents occurs in a variety of ways the most Common type involves 

pedestrian crossing or entering the street at or between intersections. Darting is the sudden appearance of a 

pedestrian from behind a vehicle or other sight obstruction. Dashing is the running pedestrians. 

10. Special Problems; Age: The largest group of pedestrian victims and have the highest injury rate per population are 

children under 15 years of age group, because of the lower probability of recovery from injuries the elderly has 

the highest fatality rate. Intoxication and Drug effects: Alcohol and drugs impair the behaviour of pedestrians to 

the extent that they may be a primary cause of accident. Dusk and Darkness: During the hours of dusk and 

darkness, pedestrian safety is more challenging when it is most difficult for motorists to see pedestrians. 

 

 Traffic accidents involving pedestrians have become a major safety problem all over the world, particularly in 

developing countries, due to high population density, rapid urbanization, and lack of adherence to traffic regulations 

by both drivers and pedestrians. Lack of adherence to traffic regulations at pedestrian crossings particularly by 

drivers create a paradigm in which pedestrians may become bold and force approaching vehicles in the traffic 

stream to brake in order to gain priority at the pedestrian crossing. On the other hand, pedestrian crossings with 

heavy pedestrian flow are likely to cause unacceptable vehicular delay. Pedestrians are observed to be a major 

component of the total urban traffic accidents.   Hence, there is a special need to analyse the crossing behaviour of 

pedestrians to ensure their safety on roads.  For pedestrians this means freedom from conflict with motor vehicle, 

as well as minimal threat from personal attack and the risk of tripping on uneven surfaces. 

 

A. PEDESTRIAN ACCIDENT SCENARIO: - 

In the urban traffic accidents, pedestrians are observed to be a major component. In a very well-developed country like the 

United State of America and Germany and developing country like India, pedestrian deaths and injuries are the major issues. 

Some of the noteworthy points are: -1) In 1998 total 5220 pedestrians died from traffic related injuries and another 69,000 

pedestrians sustained non-fatal injuries in the USA. 2) On an average one pedestrian is killed in a traffic crash every 101 

minutes. 72% of all pedestrian fatalities in 2003 occurred in urban areas (National Highway Traffic Safety Administration, 

2004). In New Delhi, there were 2088 deaths due to road accidents in 2008 and the number of pedestrians among them was 

1075 which is 51.48% of the total fatalities. In 2016 nearly 15,800 pedestrians were killed in India. Nearly 10% of pedestrians 

are fatal each year involving in 5% of overall accidents in India. 

 

Table 1. Pedestrian death in metro cities of India in 2018: 

Sr. No. City 
No. of pedestrian 

death 

1 Delhi 775 

2 Mumbai 198 

3 Bangalore 276 

4 Chennai 361 

5 Kolkata 146 

6 Hyderabad 124 

7 Pune 101 

8 Ahmedabad 132 

 

Table 2. State/UT-wise Total Persons Killed under the Category of Pedestrian from 2015 to 2017 (From : Ministry 

of Road Transport and Highways) 

Sr. No. States/UTs 2015 2016 2017 

1 Andhra Pradesh 691 1251 1379 

2 Arunachal Pradesh 0 0 3 

3 Assam 36 24 538 

4 Bihar 184 200 769 

5 Chhattisgarh 42 49 467 

6 Goa 64 59 47 

7 Gujarat 719 697 985 

8 Haryana 228 1596 1071 

9 Himachal Pradesh 0 214 171 

10 Jammu & Kashmir 28 58 62 
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11 Jharkhand 34 10 262 

12 Karnataka 1207 599 1054 

13 Kerala 1300 1246 1332 

14 Madhya Pradesh 1962 1627 1280 

15 Maharashtra 1162 2103 1831 

16 Manipur 0 4 15 

17 Meghalaya 5 32 46 

18 Mizoram 10 4 18 

19 Nagaland 5 1 5 

20 Odisha 318 251 533 

21 Punjab 423 433 265 

22 Rajasthan 867 898 863 

23 Sikkim 3 3 10 

24 Tamil Nadu 2618 2966 3507 

25 Telangana 598 619 972 

26 Tripura 29 42 57 

27 Uttarakhand 106 18 127 

28 Uttar Pradesh 325 284 1192 

29 West Bengal 109 72 1039 

30 

Andaman & Nicobar 

Islands 12 5 9 

31 Chandigarh 47 38 32 

32 D & N Haveli 17 9 2 

33 Daman & Diu 11 7 9 

34 Delhi 684 250 423 

35 Lakshadweep 0 1 0 

36 Puducherry 50 76 82 

Total Total 13894 15746 20457 

 

II. REVIEW OF EXISTING LITERATURE: 
 

Khatoon et al. (2013) observed that pedestrians on Delhi roads are often exposed to high risks. Rather, an increasing number 

of cars and two-wheelers increase the construction of large numbers of flyovers/grade separators to facilitate signal free 

movement for motorized vehicles, exposing pedestrians to greater risk. This paper describes the statistical analysis of 

pedestrian risk-taking behaviour while crossing the road, before and after the construction of a grade separator at an 

intersection of Delhi. A significant number of pedestrians are willing to take risks in both before and after situations. The 

results indicate that absence of signals make pedestrians behave independently, leading to increased differences in their risk-

taking behaviour. Variability in the speeds of all categories of vehicles has increased after the construction of grade 

separators. After the construction of the grade separator, the waiting time of pedestrians at the starting point of crossing has 

increased and the correlation between waiting times and gaps accepted by pedestrians show that after certain time of waiting, 

pedestrians become impatient and accepts smaller gap size to cross the road. A Logistic regression model is fitted by 

assuming that the probability of road crossing by pedestrians depends on the gap size (in s) between pedestrian and 

conflicting vehicles, sex, age, type of pedestrians (single or in a group) and type of conflicting vehicles. The results of 

Logistic regression explained that before the construction of the grade separator the probability of road crossing by the 

pedestrian depends on only the gap size parameter; however, after the construction of the grade separator, other parameters 

become significant in determining pedestrian risk-taking behaviour. 

Kadali and Vedgiri (2012) observed the pedestrians’ gap acceptance behaviour at mid- block location without any 

pedestrian facilities by using binary logit technique. Thirteen factors are considered in the modelling; out of which four are 

identified to be significant enough to be included into the binary logit model. The main application of these results indicates 

those pedestrians are safe at un- marked road crossing with effect of included factors in the model. The result indicates that 

pedestrians' decision to cross the street depends on the traffic gap, frequency of attempting gap, rolling gap and vehicle 

speed. It was found that pedestrians crossing decisions are strongly associated with the pedestrian rolling gap condition and 

available gap size in the traffic stream. It is also found that there is no significant effect of pedestrian physical characteristics 

on gap acceptance behaviour. Traffic flow conditions were found to be the most vital component of pedestrian crossing 
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behaviour. The frequently attempting gap is significantly contributing on pedestrians' decision-making process. In the 

present study vehicle speed also shows significant contribution on the pedestrian gap acceptance behaviour. 

 Chandrapp et al. (2016) conducted study to investigate pedestrian related safety aspect in urban area by estimating two 

parameters, post Encroachment time (PET) and Threshold waiting time (TWT) for pedestrian during crossing road. To 

calculate PET, the video was played and a mark on the road was identified and taken as the reference point. The time 

difference between two different classes of road users moving over the reference point was recorded. The results indicate 

that at least 15% of the total number of pedestrians crossing the road had the chance of a serious accident with a vehicle. An 

ANOVA test was carried out to check whether the difference in PET between the intersection and the midblock section was 

statistically significant. 

Holland and Hill (2010) researched on adult pedestrian which showed that risk of being killed or to be injured differs with 

age and gender. 218 adults in age group of 17-90 were examined through videography survey. In the survey, it showed that 

with increasing age women made more unsafe crossing decision. Also, men of those age were not a major factor in predicting 

unsafe crossing decisions. 

Olander and Eves (2011) investigated the impact of elevator availability, pedestrian traffic (number using the elevator and 

stairs per minute) building occupancy (total individuals in the building) and time of day on stair ascent and descent in a 

workplace. Stair and elevator choices were monitored by automatic counters every weekday during two phases. In a natural 

experiment day with four available elevators were compared with days when three elevators were available. The results of 

the study verified that stair use increased for three elevators compared to four. Increasing building occupancy was associated 

with increased stair use, whilst increasing pedestrian traffic and time of day was associated with reduced stair use. A follow-

up study revealed complimentary effects of building occupancy and time of day on elevator waiting times, indicating that 

increased stair use by contextual factors reflects increased elevator waiting times. In contrast shorter waiting times are likely 

when momentary pedestrian traffic is high and later in the day. Crucially, the magnitude of the effects of these contextual 

factors was ten times larger than previously reported effects of stair climbing interventions. Holland and Hill (2010) collected 

adult pedestrian accident data which demonstrated that the risk of being killed or seriously injured varies with age and 

gender. A range of factors affecting road crossing choices of 218 adults aged 17–90+ were examined in a simulation study 

using filmed real traffic. With increasing age, women were shown to make more unsafe crossing decisions, to leave small 

safety margins and to become poorer at estimating their walking speed. However, the age effects on all of these were 

ameliorated by driving experience. Men differed from women in that age was not a major factor in predicting unsafe crossing 

decisions. 

Granie et al. (2014) pedestrian behaviour being strongly dependent on biological gender, as shown in past researches, it has 

also been found to depend on the psychological masculinity of an individual. Pedestrian speeds are also significantly related 

to pedestrian age, and the speeds of pedestrians are slower as they get older. 

Sterling (1974) attempted to quantify pedestrian reaction to flashing walk as well as the steady walk indications (18). He 

describes two measurable aspects of pedestrian attributes as reflective of pedestrian behaviour:  

1. Observation rate--the percentage of legal crossings and 

2. Conflict rate--the percentage of crossings with specifically defined interruptions. 

 The quantification of these variables was used to develop conclusions with respect to Pedestrian reaction regarding the 

flashing walk and steady WALK intervals. 

Sterling collected pedestrian behaviour data at locations that have a high concentration of pedestrian and vehicular volume 

during twelve-hour periods. In virtually all comparisons, the reaction to flashing WALK was less favourable than that to 

steady WALK. Although the percentage difference in conflict rate is not so drastic as in the compliance rate, the effectiveness 

of flashing WALK signals appears questionable from these results. The specific conclusions of this study are that a 

significantly higher percentage of legal crossings occurred with the steady WALK as compared with the flashing walk. A 

significantly higher percentage of illegal conflict crossings occurred with the flashing walk than with the steady walk. The 

results of this study point out the general misunderstanding of the flashing WALK (or flashing man) indication as a warning 

to pedestrian to watch for turning vehicles. 

Dulaski and Liu (2013) the interaction between the pedestrian and vehicular driver at un-signalized mid-block locations 

when pedestrian is waiting at curb and stepping off the curb. From the results, it was concluded that, the driver yield 

behaviour is more when the pedestrian steps off from the curb and it is more during morning peak hours. Safety at mid- 

block crosswalks depends on the ability of drivers and pedestrians to recognize potential conflicts. Some of the researchers 

explored pedestrian safety at mid-block crosswalk location and they concluded that pedestrian safety is governed by driver 

yield behaviour. 
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III. Conclusion 
Age and gender have a major effect on the speed of the crossing. Young pedestrians have a high pace of crossing than old 

ones. Male pedestrian crosses quicker than female crosswalks. Individually, pedestrian crossing has a high speed than grou

p movement. Baggage causes friction and reduces the velocity of crossing. Pedestrians went the fastest during the non-

walking stage, during the flashing stage faster and during the walking stage with average velocity. Age also affects gap 

recognition and margin of safety; elderly pedestrians dismiss gaps and take fewer hazards compared to younger pedestrians 

that increase their delay.  
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