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Abstract— Safe footpath, safe Road, safe vehicle and safe 

driver are the four important key factors along with safe 

environment. As Road engineers, the safe design of Road 

infrastructure is very important and pedestrian safety auditing 

provides a vital role in ensuring that that the footpaths are 

built to the highest safety standard. Practical footpath safety 

auditing provides solutions to safety problems and also brings 

together safety audit procedures to be followed by the agency, 

local authorities and other organizations involved in safety 

aspect. There is strong need to practice pedestrian safety 

auditing before, during and after construction of footpaths in 

order to minimize pedestrian accidents. Based on the local 

conditions and adopted methodologies for the planning & 

design the footpaths can be made safer for pedestrian. So, it 

is very important to identify the pedestrian safety audit 

parameters with reference to a given set of conditions and 

aggregate these parameters to a composite index (Pedestrian 

Safety Index -PSI). The rating of a given footpath based on 

priority (black spots) locations and the development of 

relative weightages to various parameters as received by 

experts, research scientists, local authorities and also 

pedestrians using qualitative approach. This index measures 

the safety performance. 
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I. INTRODUCTION 

The exponential growth of Mysore City circumferentially, 

radially and outwardly has also seen the growth in population, 

number of registered vehicles and their relate disses and 

challenges. The urban planners have given more impetus to 

solve vehicle related issues and resorted to widening of Roads 

at the cost of foot path and safety of pedestrian.  

 All most all of us will be pedestrians at some time or 

the other after parking the vehicles. A question comes to the 

mind of experts whether there is any value for human lives in 

the eyes of authorities and government agencies. The rate of 

pedestrians killed per million population which is quite 

alarming due to inadequate and badly maintained footpath 

forcing pedestrians on to the road and forcing them to use the 

Carriage Way are directly exposed to the road crashes. On the 

other hand, the roads are getting widened taking into account 

the exponential growth of vehicles, thus reducing the 

available width of footpath.  

 Though the norms as per MORTH and IRC clearly 

indicate a minimum width of 1.5 m side walk whether 

pedestrian walk or not, which must be made available on 

either side of the road. It must be constructed user friendly 

for pedestrians and physically challenged rather than for two 

wheelers as it has become very common in our Roads. Civic 

authorities keep on reducing the foot path width to 

accommodate ever increasing motor vehicular movement, 

thus exposing pedestrians to walk along the road risking their 

lives. In some of the roads where foot path exists, the 

available width is not safe for walking due to poor quality, 

bad maintenance, in adequate illumination, presence of 

obstructions (trees, vendors, hawkers, transformers etc). At 

some places, in adequate width of foot path in proportion with 

pedestrian volume, unprotected foot path, even absence of 

zebra crossing at junctions are some of the common 

problem’s pedestrians are required to face. Zebra crossing for 

pedestrians must be made available one for every 1 km for 

major roads and 500m for local roads. For arterial roads, 

either PUP (Pedestrian Underpass) or elevated sky walks 

must be provided. The location of these structures is very 

important and pedestrians do not cross when these locations 

are wrongly located. The available width of footpath in some 

of the residential areas is converted as garden area and in 

commercial area the width is encroached by vendors and 

hawkers. In industrial area, shoulders are available but trees 

are grown. This ultimately results in pedestrian unsafe 

walking spaces. Along one-way roads, there are no facilities 

for pedestrian crossing neither have pelicans nor controlled 

zebra crossing. This forces pedestrians to cross the road 

haphazardly and meet accidents. 

II. OBJECTIVES 

 Identification of major influencing factors and 

development of methodology for a composite index PSI. 

 Validation of PSI considering a trial stretch and 

measuring PSI. 

 Proposal for interventions and improvements.  

 To adopt the methodology to other roads for the 

measurement and assessment of their level of safety.  

 Trends can be identified, problems predicted, policy 

targets and priorities set, the impact of measures 

assessed, attention achieved. Pedestrian safety index can 

help in this respect.  

 Based on a set of carefully selected indicators, the safety 

conditions can be reflected, the impact of safety 

interventions can be measured and the safety 

performance of different roads can be compared 

III. LITERATURE SURVEY 

A. Mukesh M et al., EVALUATION OF PEDESTRIAN 

SAFETY IN FAST DEVELOPING NAGPUR CITY, INDIA 

The study was conducted for understanding the pedestrian 

safety along the major intersections in the fast-developing 

regions of the Nagpur city. The result suggests that the 

pedestrians have less awareness towards road safety as there 

is a greater number of traffic violation by the pedestrians. The 

pedestrian behaviour was modelled within Nagpur urban area 

using MLR model. From the MLR model, it is evident that 
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the pedestrian safety is very low along the most important 

transport corridor within Nagpur urban area – the NIRR. The 

study indicates that the cause for the low PSI may be ascribed 

both to the pedestrian behaviour and the infrastructure 

characteristics. The land use characteristics do not have any 

significant effect on the pedestrian behaviour with respect to 

built-up class. 

B. Archana. G et al., ANALYSIS OF PEDESTRIAN LEVEL 

OF SERVICE FOR CROSSWALK AT INTERSECTIONS 

FOR URBAN CONDITIONS.   

This research was carried out ultimately to develop a 

pedestrian level of service (P-LOS) model which takes into 

account the factors which influence pedestrians' perception of 

safety and comfort and thus help provide higher LOS for 

pedestrian crosswalks at signalized intersections. LOS From 

the model and the observations made, it can be recommended 

that in order to achieve high levels of service of crosswalks at 

signalized intersections, the following can be practiced in the 

planning and design of crosswalks at signalized intersections:  

 Shorten pedestrian crossing time by reducing crosswalk 

length and increasing crosswalk. 

 Increase pedestrian flow by providing a longer 

pedestrian green time and providing larger walking 

space. 

 Reduce pedestrian delay by shortening cycle length of 

the traffic signal system. Improve the condition of 

crosswalk surface through routine checks and 

maintenance.  

 Make sure that crosswalk markings at intersections are 

visible both day and night through routine checks and 

maintenance. 

C. Daniel L, et al. Development of Pedestrian Safety Index 

Models for Safety of Pedestrian Flow on Urban Roads Under 

Mixed Traffic Condition. 

In Srinagar city, The Availability of pedestrian facilities as 

per Srinagar Development Authority is 24 to 25 % so there is 

a lack of pedestrian safety on urban roads. 

 According to the PSSI rating and Ped ISI 

calculation, the Srinagar city comes under 3 equals to 

Average and 4 equals to Risk, as per above calculations. 

 In Future there is a scope to Improve pedestrian 

safety at various locations in the city. 1 is safest, lowest 

priority for further evaluation and 6 is least safe, highest 

priority for further evaluation.                                                                                                

IV. METHODOLOGY 

Several factors which are attributed for the pedestrian safety 

measurement, primarily the side walk/footpath will be 

directly related to the accidents. Hence the study of footpath 

in detail must be carried out after identifying the parameters 

for measurement. Though it is very difficult to arrive at a 

consensus regarding the one of most suitable indicators, 

hence it is very essential to consider all of them with their 

relative importance for measuring the Pedestrian Safety 

Index. These large number of factors are grouped to five 

broad categories namely – Nature of footpath, Type, Presence 

of Obstruction, Volume of pedestrians to Capacity ratio and 

Safety & user friendly. The methodology includes in the 

development of relative weightages for the five broad based 

identified factors, value score charts to individual factors 

under each indicator and aggregation of these factors to 

obtain PSI.    

A. Relative Weightages for indicators 

 
Fig 1: Relative Weightage Diagram 

B. Value Score Trend Charts 

A scientific questionnaire is designed as indicated and the 

value scores given by the experts are used for preparing the 

charts. (Road safety and traffic engineering experts, 

constituted by Road research institutes & laboratories, 

academicians, practicing engineers and consultants 

numbering including pedestrians are interviewed.) Based on 

these value scores, trend charts are developed as indicated 

below. For each factor (0-100), the experts assign marks and 

the evaluated values are being averaged. The data sheet for 

obtaining the value scores are presented in Table 1. 
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Table 2: Performa for obtaining value scores 
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C. Aggregation of Factors for Pedestrian Safety Index 

Aggregation of the various factors is possible mathematically 

using the equation given below. 

PSI =   
∑ 𝑾𝒊𝑿𝑽𝒆𝒊𝒊=𝒏

𝒊=𝟏

∑ 𝑾𝒊𝑿𝑽𝒔𝒊𝒊=𝒏
𝒊=𝟏

 

Where   

 ‘n’ is number of groups that define the overall factors to 

contribute accident. ‘Wi’ is the relative weightage 

allocated with ith service characteristics. 

 ‘Vei’ is the value score for ith service characteristics of the 

existing situation ‘Vsi’ is the value scores for ith service 

characteristics. 

 As indicated in the study when the safety index (SI) 

requirements being met (resulting in the higher values of 

the index) or otherwise the poor condition of index 

requiring immediate concern/improvement. 

D. Computation of Pedestrian Safety Index 

Considering the absolute value scored for the excellent and 

safest condition of the road, based on the local operating 

conditions, the value of ∑ (Wi * Vsi) is computed to be 

100.The numerator is computed on the basis of observations 

made for each factor in the field for a given road. The value 

scored for each factor is assessed after measuring each sub-

heads and referring the chart for Vei. 

PSI in % Level of Service 

80-100 Excellent 

60-80 Good 

40-60 Satisfactory 

20-40 Poor 

0-20 Very poor 

Table 5.12: Gradation of roads based on PSI 

E. Evaluation of Pedestrian Safety Index 

To evaluate and validate the mathematical model developed 

to obtain PSI, a few roads in Mysore where pedestrian 

accidents are frequented, are taken. All the factors are 

measured and the value scores are obtained from the charts. 

As per the calculations, the total values scored for each 

among the five categories are as below for roads under 

consideration. 
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Bannimantap 

Road 
102 2.7 0.04 2.5 

JLB Road 123 2.2 0.07 2.5 

BGS Road 112 2.6 0.04 2.5 

Bamboo Bazar 

Road 
120 2.7 0.04 2.5 

University 

Road 
117 2.28 0.05 3 

100ft Road 193 2.6 0.08 2.5 

Devaraj Arsu 

Road 
276 2.8 0.09 3 

Kukkaralli 

Lake Road 
150 2.45 0.04 2.5 

Table 5.13: Volume to Capacity ratios for footpaths under 

consideration 

PSI for Siddhartha Layout 

PSI =  
∑ 𝑾𝒊𝑿𝑽𝒆𝒊𝒊=𝒏

𝒊=𝟏

∑ 𝑾𝒊𝑿𝑽𝒔𝒊𝒊=𝒏
𝒊=𝟏

 =  

(𝟎.𝟏𝟐𝑿𝟑𝟎)+(𝟎.𝟏𝑿𝟐𝟎)+(𝟎.𝟑𝟒𝑿𝟐𝟔)+(𝟎.𝟐𝟕𝑿𝟏𝟖)+(𝟎.𝟏𝟕𝑿𝟐𝟑)

𝟏𝟎𝟎
 

= 0.2321 

 The present status of the Siddhartha Layout road 

with respect to pedestrian safety is graded as poor. Similarly, 

the measured PSI values are indicated in the table below. 

Sl. No Road PSI (%) 

1 Siddhartha Layout 23.21 

2 Karanji Lake Road 28.88 

3 Bannimantap Road 25.04 

4 JLB road 27.05 

5 BGS Road 27.07 

6 Bamboo Bazaar Road 22.78 

7 University Road 26.81 

8 100ft Road 26.38 

9 Devaraj Arsu Road 31.88 

10 Kukkaralli Lake Road 28.3 

 However, the PSI and level of service can be 

improved by various interventions, if implemented, in 

increasing the value scores for parameters like: 

 The main bottleneck being inadequate width of 

footpaths for all roads based on IRC guidelines. If this is in 

place, value scores will be improved to a large extent. The 

recommended widths are shown in Table5.13 must be strictly 

adhered as the roads are widened at the cost of footpath. In 

addition to this, one or two important measures are suggested 

for various roads to improve PSI as well as the LOS. 

Sl. 

No 
Road 

Improvement 

measures based 

on field 

condition 

PSI (%) 

Existing Improved 

1 
Siddhartha 

Layout Road 

Removing trees, 

Levelling FP 

and widening 

23.21 66.73 

2 
Karanji Lake 

Road 

Levelling 

Removing 

vendors and 

removing trees 

and cutting 

shrub. 

 

28.88 

 

82.35 

3 
Bannimantap 

Road 

Removing 

vendors and 

removing trees 

25.04 63.04 

4 JLB Road 

Levelling and 

widening 

Using 

interlocking 

blocks 

27.05 79.3 

5 BGS Road 
Removing trees 

and widening 
27.7 58.6 

6 
Bamboo 

Bazaar 

Cutting of shrub 

and removing 

vendors 

22.78 54.12 

7 
University 

Road 

Removing 

vendors and 

shrub 

24.36 48.95 

8 100ft Road 
Removing trees 

and shrub 
26.38 82.9 

9 
Devaraj Arsu 

Road 

Cutting shrub 

and removing 

vendors 

 

31.88 

 

43.89 

10 
Kukkaralli 

Lake Road 

Widening and 

cutting shrub 
28.3 58.9 

Table 5.15: Improved PSI for various footpath under 

consideration 

 The above possible measures based on field 

conditions, if implemented, will improve the PSI, which 

transforms the footpath to safe condition for operation. 

V. CONCLUSION 

 The pedestrian safety index model was applied by using 

different variables for urban roads. 

 The PSI model developed is validated by analysing the 

parameter considered in developing the model on the 

selected stretches, also the suggestion has been made to 

improve the PSI value of the existing road condition. 

 The methodology presents a hierarchical structure for 

identification of safety factors. 

 The equation developed is a simple tool to measure the 

PSI for the existing roads and assess them through 

developed index for its safety. 

 It is possible to improve each affected factor of PSI to 

ensure safer roads. 
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