
 

 

 

 

 

 

 

 

 

 

 

 

  

Behavioural Assessment Tool for Rail Level 
Crossings (BAT-RLX)  

User Guide 
Version 1, December 2020 



Page 2 

Introduction 
The Behavioural Assessment Tool for Rail Level Crossings, or BAT-RLX, collects data to better 
understand user behaviour at rail level crossings. Users can include car drivers, heavy vehicle drivers, 
cyclists, motorcyclists and pedestrians. 

The types of data collected include:  

• The proportion of users who engage in compliant, non-compliant and positive safety 
behaviours 

• The nature and frequency of behaviours 
• The gender and age group of users 
• Site-specific features associated with behaviours 
• Situational factors associated with behaviours 

This user guide is designed to be used alongside the BAT-RLX Training Videos on how to prepare for 
an assessment and use the BAT-RLX.  

The training material covers three parts:  

PART 1. Provides guidance on preparing to undertake the assessment. This includes: 

• Defining the aim of the assessment 
• Ethical considerations 
• Selecting a site 
• Conducting a site survey 
• Preparing the video recordings 
• Preparing coding materials 

PART 2. Provides guidance on how to record and code user behaviours using the assessment 
materials. This includes: 

• Recording trains and level crossing activations 
• Recording users and paths used to cross  
• Coding user behaviours 

PART 3. Provides ways to analyse and report the findings of the BAT-RLX assessment. This 
includes: 

• Writing an introduction to the assessment 
• Documenting the approach / methodology 
• Documenting site features 
• Analysing and reporting user counts and pathways 
• Analysing and reporting frequencies of trains and crossing closures 
• Analysing and reporting on user behaviours 
• Analysing and reporting on other safety issues (i.e. contributory factors) 
• Developing conclusions and recommendations 
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PART 1 – PREPARATION 
Determine the purpose of your assessment 
Before commencing the assessment, a clear purpose should be determined. For example, the BAT-
RLX can be used to:  

• Assess individual RLXs to identify issues and potential solutions for that site 
• Assess the behaviour of a particular user group (such as drivers, pedestrians, cyclists and 

motorcyclists) over different sites  
• Make comparisons of user behaviours across different sites to determine the potential 

influence of site features on behaviour 

Assessments may be limited to one context (for example, urban crossings or passive crossings). This 
will enable more in-depth data collection and may result in more robust conclusions. However, if 
limiting the scope of the assessment to a particular user group or type of behaviour, this may also 
limit the ability to aggregate the data with other sites in the future.  

Ethical considerations 
Consideration must be given to any ethical, legal or professional frameworks, obligations and 
standards that may need to be complied with. Please refer to your organisations policies and 
procedures to determine appropriate requirements. Please also refer to the Australian Code for the 
Responsible Conduct of Research available on the National Health and Medical Research Council 
website. 

Approval from a research ethics committee may be required, particularly where the assessment is 
being conducted by a university researcher, or if publication of findings of the assessment in a peer 
reviewed outlet is intended. Note that most scientific journals now require ethical approval to be 
explicitly stated within a manuscript. If the assessment is being undertaken outside of a university 
context and for internal, rather than research purposes, ethical approval may not be required. This 
should be discussed with appropriate personnel in your organisation (e.g. line manager, 
governance/audit department). 

Some key ethical considerations for any assessment include:  

• How will the privacy and confidentiality of individuals and organisations be protected? For 
example, are people’s faces and company signage redacted from the video shared with 
third parties?  

• What actions will be taken if illegal behaviour is identified? 

Site Selection 
Choose sites that have:  

• Sufficient levels of behaviours of interest 
• A spread of crossing types and characteristics 

When choosing sites to assess, discuss potential sites with stakeholders, refer to incident data or 
refer to other tools such as the Australian Level Crossing Assessment Model (ALCAM).  

Ideally, the selected sites will have a sufficient frequency of the behaviours of interest (for example 
non-compliant behaviours). Further, if comparing a group of sites, consider including a spread of 
crossing types with different characteristics that influence behaviour. Characteristics might include:  

https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conduct-research-2018
https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conduct-research-2018
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• Crossings adjacent to train stations 
• Crossing adjacent to schools, aged care facilities, or where there are links to other public 

transport modes 
• Whether there are traffic lights at the crossing 
• The number of tracks through the crossing 

Once the sites are selected, details about site features should be recorded for the sites that will be 
assessed.  

The Site Survey Template can be used to record information about the features of the crossing, for 
example, the crossing location, road speed limits and number of running lines.  

Conducting a site visit also assists in:  

• Familiarisation with the wider environment of the rail level crossing, outside of the camera 
angles available 

• Identifying potential behaviours and influencing factors based on user behaviours viewed 
during the visit  

• Identifying the possible locations for mounting the camera/s 

The survey can take up to two hours to complete and should be conducted via a site visit where 
possible or using google maps. It may be supplemented with other information such as ALCAM site 
survey data. If you conduct a site visit, you should follow the requirements of the relevant rail 
infrastructure manager and remember to take photos of key features for the report.  

The Site Survey Template should be adapted to suit the crossing type. For example, if assessing a 
standalone pedestrian crossing, ignore questions regarding the road. If assessing a crossing with a 
centre platform, it may be necessary to gather additional information about the associated 
pedestrian crossings where they have independently operating gates.  

Preparing video recordings 
To obtain optimal video recordings, mount the camera where it will capture a wide view of the rail 
level crossing (including the pedestrian infrastructure as well as the road). Where required, use 
multiple cameras to capture all relevant aspects of the crossing (for example, one camera might be 
directed towards the left hand side of the road and adjacent pedestrian crossing while another 
camera is situated on the opposite approach directed towards the right hand side of the road and 
adjacent pedestrian crossing. Multiple cameras are beneficial where large numbers of pedestrians 
are present as they can allow for enhance view to determine demographic details such as age and 
gender and details of behaviours such as checking for trains and technology engagement. 

Ensure relevant permissions from relevant infrastructure owners are gained prior to installing 
cameras. 

Use cameras that will provide high quality video resolution, and if possible, time and date stamping. 
If time and date stamping is not available, ensure that recordings are named accurately with the 
date and time of the footage.  

It is recommended that recordings cover at least two hours in morning peak and two hours in 
afternoon peak, over two consecutive weekdays. Morning peak is usually defined as 7:15 am to 9:15 
am, and afternoon peak as 3:30 pm to 5:30 pm. However, these may be changed depending on the 
site and the purpose of the assessment. 

https://psalmon2014.files.wordpress.com/2021/07/site-survey-template-final.pdf
https://psalmon2014.files.wordpress.com/2021/07/site-survey-template-final.pdf
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Recording footage on Mondays and Fridays should be avoided as traffic conditions can differ on 
these days, and it is important to be aware of other issues that will impact road and pedestrian 
traffic levels, such as school holidays or public holidays. Further, avoid recording footage when there 
are scheduled changes to normal train operations (such as construction work), unless this is relevant 
to the purpose of the assessment.  

Check video recordings 
Once the footage has been recorded, review each video to ensure that the recordings are complete 
and there have been no camera failures.  

In particular, pay attention to the transition between recordings to make sure each follows on from 
one to the next without missing data.  

If there are problems with the recordings, consider whether it is feasible to continue with small 
amounts of missing data, or if it is necessary to re-record.  

Preparing coding materials 
Licensed software programs, such as the Noldus Observer XT can be used to conduct the coding. This 
is beneficial because it links each code to the exact time in the video in which it occurred. This makes 
it easier to check the accuracy of the coding, and it exports the frequency of codes in different 
reports. It also makes the coding process quicker. Coding templates can be created in the software 
tool however these will need to be adapted for each site to allow for site-specific geographic and 
contextual differences. 

If this software is not available, the BAT-RLX Coding Spreadsheet Template may be used. A 
screenshot showing part of the template is shown in Figure 1. The spreadsheet incorporates 
guidance within the comment boxes on the heading row. 

Figure 1. Extract of BAT-RLX Coding Spreadsheet template. 

 

If using the template, it will need to be adapted to allow for site-specific geographic and contextual 
differences. For example, if observing a pedestrian crossing, delete the columns for recording road 
vehicle behaviours (i.e. columns K, L, M and P in Figure 1).  

Refer to the purpose of the assessment and the site survey to determine which aspects of the 
template are relevant.  

Prepare coding materials 
The final step in the preparation phase is to use a Site Map, which may be based on a screenshot 
from the recordings or image from Google Maps, and identify and label all potential user pathways.  

https://psalmon2014.files.wordpress.com/2021/07/bat-rlx-coding-spreadsheet-template-final.xlsx
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The labels are important for the data coding phase as they help the coder to easily determine the 
paths that each user is taking and their direction.  

In the example Site Map shown in Figure 2, the orange boxes are used to identify three separate 
pedestrian crossings, because at this crossing there are two independently operating crossings on 
the station side pedestrian crossing and many pedestrians would use only one of these crossings as 
they either entered or exited the adjacent train station.  

The station side crossings were labelled: 

• East ped crossing (station side) 
• South ped crossing (station side) 

The pedestrian crossing on the other side of the road was labelled: 

• Ped crossing (non-station side) 

Yellow is then used to show the pathways for drivers, cyclists and motorcyclists using the roadway 
travelling in a South-West bound or North-East bound direction. Finally, train directions are shown in 
green, and could be either South-East bound or North-West bound. 

Figure 2. Example Site Map with pathways labelled. 
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PART 2 – DATA COLLECTION AND CODING 
Coding data for the BAT-RLX involves three activities that can be done sequentially or simultaneously 
based on the complexity of the observations.  

There are three main considerations for coding the data.  

The first is that the key to good data collection is consistency. For example, some crossings may not 
have a clear holding line indicating where pedestrians should stop. In such cases, you might 
determine a marker within the scene that lines up with the posts of the automatic gate, such as a 
crack in the asphalt, then use the marker consistently in all observations. It would be useful to add 
this to the Site Map discussed towards the end of Part 1. 

The second is that it can be useful to keep a spreadsheet of your progress, so that if you need to shift 
attention and work on something else for a while, you know where you are up to. Keeping a 
spreadsheet of progress is also vital if you are sharing the coding task with others. A spreadsheet is 
also helpful for documenting any questions or issues you have about coding that need to be clarified 
with others.  

The third consideration relates to a phenomenon called “inattentional blindness” or “change 
blindness” which occurs when we focus on things or behaviours that we expect to see, and fail to 
notice fully visible yet unexpected behaviour. Therefore, particularly where there are high traffic 
levels at a site, it can be a good idea to conduct multiple sweeps of the video focusing on specific 
areas. For example: 

1. RLX operation and trains 

2. Pedestrians on path X, in X direction 

3. Pedestrians on path X, in Y direction 

4. Pedestrians on path Y, in X direction 

5. Pedestrians on path Y, in Y direction 

6. Road vehicles in X direction 

7. Road vehicles in Y direction  

Recording trains and level crossing activations 
For active crossings – those with boom barriers, flashing lights or automatic pedestrian gates – 
record the time at which the rail level crossing activates and deactivates.  

• Activation is recorded when warning lights begin to flash 
• Deactivation is recorded when the warning lights stop 

For all crossings, record the number and direction of trains that pass through the crossing.  

Recording users  
Categorise users according to the user type definitions provided in Table 1 below.  

Of particular note: 

• Various categories of heavy vehicles are differentiated 

https://www.verywellmind.com/what-is-inattentional-blindness-2795020
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• A cyclist who dismounts and walks their bike across the crossing is categorised as a 
pedestrian 

• infants / toddlers who are carried over the crossing or are in prams are not counted 

Table 1. Definitions for road user types. 

Road user type1 Definition 

Driver 
Drivers of private and commercial vehicles that are not heavy vehicles. Includes 
hatchbacks, sedans, 4WDs, utes, minivans, taxis, general emergency services 
vehicles. Also includes cars towing caravans, boats, light trailers, etc. 

Driver - HV rigid 
vehicle 

Vehicles over 4.5 tonnes that are rigid, including 2 axle, 3 axle and 4 axle rigid 
trucks. 
 
See further description here: 
https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-
fees 

Driver - HV 
combination truck 

Vehicles over 4.5 tonnes including short and medium combination trucks (trucks 
that tow a heavy trailer), prime movers for single semi trailers and for B-double, 
B-triple combinations. 
 
See further description here: 
https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-
fees 

Driver - Special 
purpose vehicle 

Include two types: 
1. Plant based vehicles which generally make little use of the road network 

(i.e. backhoes, excavators, bulldozers, headers, scrapers, tractors, off 
road water sprayers) 

2. Truck or road going trailer-based vehicles built or permanently modified 
for use on roads, the primary purpose for which they are built is not the 
carriage of goods or passengers. These may include concrete pumps, 
amusement rides, and specially equipped heavy vehicles used by 
emergency services. 

 
See further description here: 
https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-
fees 

Driver – Bus 

Person who drives a bus over the RLX. Includes route buses, charter buses, school 
buses, etc. 
Only include mini buses if they appear to have 10 or more seats for adults. 
 
See further description here: 
https://transportsafety.vic.gov.au/bus-safety/bus-accreditation-registration-in-
victoria 

Cyclist 

Person who rides a bicycle across the RLX, either on the road or on the footpath. 
Includes: 

- Riders of non-electric and electric bicycles 
- Children on bicycles 

If the person dismounts or mounts during the traversal of the RLX, code as cyclist 
if on the bicycle for the majority of the time, or code as pedestrian if dismounted 
for the majority of the time. 

Motorcyclist Person who rides a motorcycle across the RLX. 

 
1 Note, heavy vehicle definitions are based on Victorian categories for heavy vehicle fees. Other jurisdictions 
may have different definitions. 

https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-fees
https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-fees
https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-fees
https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-fees
https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-fees
https://www.vicroads.vic.gov.au/registration/registration-fees/heavy-vehicle-fees
https://transportsafety.vic.gov.au/bus-safety/bus-accreditation-registration-in-victoria
https://transportsafety.vic.gov.au/bus-safety/bus-accreditation-registration-in-victoria
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Road user type1 Definition 
Includes: 

- Moped riders 
- Scooter riders 

Pedestrian 

A person who walks or traverses the RLX without using a vehicle, either on the 
footpath or on the road. 
Includes:  

- People using wheelchairs and mobility scooters 
- Cyclists who have dismounted and are pushing their bicycle over the 

crossing 
- People on skateboards, rollerskates and scooters (including electric 

scooters and skateboards). 
 
Note, infants / toddlers who are carried over the crossing or are in prams are not 
counted. 

 

Coding pathways  
Record the time each user enters the crossing and their path through the crossing. 

Specific pathways for each RLX site will be predetermined with categories for the user paths 
previously identified using the Site Map. Every road user should be allocated a single pathway (these 
numbers are used to determine road user counts).  

Pedestrians who traverse the crossing via the roadway are coded as either ‘completely on road’ or 
‘partial on road’ (in cases where they used some of the pedestrian infrastructure to cross). Note, if a 
pedestrian is allocated one of these pathways, the non-compliant behaviour ‘pedestrian on road’ 
should also be coded (see section below on coding user behaviours). 

When recording pathways, create the instance of the pathway at the time that the user enters the 
rail level crossing: 

• For road vehicles that do not stop at the RLX, this is the time at which the nose of the vehicle 
passes the stop line 

• For road vehicles who stop at the RLX (due to queuing ahead or warnings activated), this is 
the time at which they begin to proceed (even if they are stopped over the stop line) 

• For pedestrians, the time at which they cross the yellow tactile markings / painted yellow 
line to proceed across the crossing 

• For pedestrians using the road where there is a designated pedestrian path, the point which 
aligns to the yellow tactile markings / painted yellow line for pedestrians  

• For pedestrians using the road where there is no designated pedestrian path, the road stop 
line or point that aligns with this 

Coding user behaviours 
Some users may engage in particular types of behaviour while they cross the rail level crossing. 
These behaviours should be coded using the categories provided in this User Guide.  

There are three types of behaviours:  

• Non-compliant behaviours 
• Especially compliant behaviours 
• Positive safety behaviours 
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Some users may engage in multiple behaviours across different categories, so in these instances all 
behaviours should be recorded behaviours.  

Generally, most users do not engage in any of the behaviours, and in such cases no behaviours need 
to be recorded (i.e. only the road user type and pathway is coded).  

Non-compliant behaviours 
Non-compliant behaviours are those that break the road rules or other behaviours that increase risk. 
Detailed definitions of non-compliant behaviours are provided in Table 2. These are further 
separated into five sub-categories relating to the risk associated with the behaviour. 

 

 

Figure 3 shows five examples of non-compliant behaviours, with the relevant code provided in 
brackets: 

• A pedestrian not using the allocated pathways (Pedestrian on road / tracks) 
• Two pedestrians crossing the track while the warnings are activated (after a train has 

passed) (Bypass booms / gates) 
• A vehicle that has become queued on the crossing while active (Queuing – active) 
• A vehicle queued on the crossing while not active (Queuing – not active) 
• A vehicle queuing on the crossing, outside of the line of the boom barriers (Technical 

queuing) 

Figure 3. Examples of non-compliant behaviours. 

 

 

 

 

 

 

Positive safety behaviours 
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Especially compliant behaviours 
Especially compliant behaviours occur when users modify their behaviour to maintain compliance, 
where most other users tend to not comply. Detailed definitions of especially compliant behaviours 
are provided in Table 3. 

Figure 4 shows an example of an especially compliant behaviour involving a pedestrian dismounting 
their bicycle before crossing the rail level crossing (Dismount). This is a behaviour that, while in line 
with the road rules, is often not followed by cyclists who tend to continue to ride across an empty 
crossing.  

Figure 4. Example of especially compliant behaviour. 
 

 

 

 

 

 

 

 
Positive safety behaviours 
Positive safety behaviours are behaviours not regulated by the road rules, but that support safe 
crossing. Detailed definitions of positive safety behaviours are provided in Table 4. 

Figure 5 shows a pedestrian demonstrating a positive safety behaviour by opening the emergency 
gate to assist a pedestrian with a bike who needed to exit the crossing (Assisting).  

Figure 5. Example of positive safety behaviour. 
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Multiple behaviours 
Some users may display multiple behaviours as they cross. In these cases, you should record all of 
the behaviours, in line with the definitions in Tables 2, 3 and 4.  

Figure 6 shows an example of multiple behaviours where a pedestrian engaged in a non-compliant 
behaviour as they bypassed a closed gate, and then a positive safety behaviour by checking for 
oncoming trains as they crossed.  

Figure 6. Example of pedestrian engaging in multiple behaviours. 
 

 

 

 

 

 

 

Table 2. Definitions for non-compliant behaviours. 
Non-compliant behaviour Definition Relevant road user type/s 

Category 1: Injury / near miss 

Struck by train User is hit by a train (or other rail vehicle) All 

Near miss User was within 5 seconds of being potentially hit by the 
train, but moved prior to the train arriving, or the train 
stopped prior to hitting the road user 

All 

Category 2: Non-compliance while crossing is active, but not near miss  

Bypass booms / gates User enters crossing when gates / booms are closed All 

Pedestrian fail to stop Pedestrian enters crossing after the crossing becomes 
active 

Pedestrian 

Late through flashing 
lights 

Entering crossing / crossing stop line late, when flashing 
lights have been operating for more than 3.5 seconds 

Driver, cyclist, motorcyclist 

Queuing - active Queuing on the crossing, between the line of the boom 
barriers, when crossing active 

Driver, cyclist, motorcyclist 

Category 3: Lower risk non-compliances – but where if RLX became active or something else occurred would 
increase risk 

Through flashing lights Entering crossing / crossing stop line when flashing 
lights have been active for less than 3.5 seconds. 

Driver, cyclist, motorcyclist 

Pedestrian on road Pedestrians walking on the road at any time during 
traversing the crossing (e.g. jaywalking through crossing 
diagonally) 

Pedestrian 

Pedestrian on tracks Pedestrians walking on the track area at any time during 
traversing the crossing (e.g. walking on ballast to climb 
up onto an adjacent station platform) 

Pedestrian 

Fail to dismount Cyclists (incl. children) not dismounting when using 
pedestrian path 

Cyclist 
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Queuing – not active Queuing on the crossing, between the line of the boom 
barriers, when crossing not active 

Driver, cyclist, motorcyclist 

Category 4: Behaviour violates the road rules, but there is no obvious safety implication 

Vehicle fail to wait – end 
of cycle 

Road vehicles moving before flashing lights have 
stopped and the boom has fully risen 

Driver, cyclist, motorcyclist 

Pedestrian fail to wait – 
end of cycle 

Pedestrians moving through as gates open, before the 
lights stop flashing 

Pedestrian 

Cyclist past stop line Cyclists stopping past the stop line, before the boom 
barrier 

Cyclist 

Technical queuing Queuing on the crossing, outside of the line of the boom 
barriers, whether crossing active or not 

Driver, cyclist, motorcyclist 

Other: Behaviour violating non-RLX road rules or otherwise increasing risk 

Technology engagement 
(proxy measure of 
distraction due to 
technology) 

Pedestrian / cyclist is engaged with technology whilst on 
the crossing. 

For example: 
- Talking on mobile phone 
- Looking down at mobile phone or other device 
- Has headphones in 

Pedestrian, cyclist 

Other non-compliant 
behaviour 

Other actions or behaviours that are non-compliant with 
the road rules that could affect safety at the level 
crossing. 

For example: 
- Vehicle driving on the wrong side of the road 
- Vehicle driving outside of lane markings / swerving 
- Vehicle appears to be speeding 

All 

 

Table 3. Definitions for especially compliant behaviours. 
Especially compliant 
behaviour 

Definition Relevant road user type/s 

Quick stop – lights flashing User stops when lights activate, when they had an 
opportunity to continue across (i.e. the booms had not 
started to descend or had just begun to descend) 

Driver, cyclist, motorcyclist 

Avoid queuing User stops before the crossing when cars are queued 
ahead. Need to stop off the yellow box marking. 

Driver, cyclist, motorcyclist 

Dismount Cyclists who dismount (incl. children) when using the 
pedestrian crossing 

Cyclist 

Wait for flashing lights Users wait until the lights have completely stopped 
flashing (and gates are fully open if pedestrian) 

All 

Cyclist before stop line Cyclist stops before the stop line to wait for the train Cyclist 

Other especially compliant 
behaviour 

Other compliant behaviours identified in the video – 
provide time stamp and description in Issues Log 

All 
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Table 4. Definitions for positive safety behaviours. 
Positive safety behaviour Definition Relevant road user type/s 

Check for trains before 
crossing 

User slows / appears to double check for trains before 
traversing  

Pedestrian, cyclist (may 
collect for others where 
visibility allows) 

Check for trains during 
crossing 

User slows / appears to double check for trains when 
traversing 

Pedestrian, cyclist (may 
collect for others where 
visibility allows) 

Assisting User physically assists another user to traverse the RLX 

For example: 
- Parent holds child’s hand 
- Assisting older person across (physical assistance) 
- Pushing others 

Pedestrian, cyclist 

Removing distractions User changes behaviour or takes action to avoid a 
distracting stimulus prior to or during crossing. 

For example: 
- Pedestrians looking away from devices prior to 
crossing or as crossing 
- Pedestrians taking earphones out 
- Pedestrians stopping a conversation prior to entering 
the crossing, and starting again once on the other side 

Pedestrian, cyclist 

Other Other positive safety behaviours identified in the video 
– provide time stamp and description in Issues Log. 

All 

 

Demographics 
For pedestrians and cyclists, record the demographics for each user who engages in one of the three 
categories of behaviours. If you cannot identify the gender or age group from the video, you should 
use the ‘unknown’ category. Demographics are not captured for other users as it is generally not 
possible to view the road user. The definitions are provided in Table 5. 

Table 5. Demographics of pedestrians and cyclists. 
Demographics Definition 

Gender  

Male Pedestrian / cyclist is male 

Female Pedestrian / cyclist is female 

Unknown Pedestrian / cyclist’s gender cannot be determined 

Age group 

Adult Pedestrian / cyclist aged over 18 

Secondary school age Pedestrian / cyclist is of secondary school age 

Primary school age Pedestrian / cyclist is of primary school age 

Pre-school age Pedestrian / cyclist is pre-school aged (including toddlers) 

Unknown Pedestrian / cyclist’s age cannot be determined 
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Using the coding template 
The BAT-RLX Coding Spreadsheet Template using Microsoft Excel (see Figure 7) is provided to assist 
in the coding process, or you may use other software tools to conduct the coding.  

The template is structured around time, with each row representing one second on the video. If 
nothing is occurring at the crossing, a row is left blank, otherwise, information is provided about the 
event – either the RLX warnings activating or deactivating, a train traversing the crossing, or a user 
traversing the crossing. Where multiple events occur within the same second, a duplicate row is 
added to the spreadsheet. 

Example coding is shown in Figure 7. This shows that: 

- Two pedestrians entered the RLX at 7:15:00 am. Both took the same path in the same direction, 
one was engaging with technology while crossing 

- At 7:15:02 am a cyclist crossed using the pedestrian crossing, in the opposite direction, and 
failed to dismount from their bicycle 

- At 7:15:03 am a driver passed the stop line and entered the crossing on the road travelling 
South-West bound. Another driver followed one second later at 7:15:04 am. 

- A pedestrian entered the RLX at the same time as the second driver (7:15:04 am) and travelled 
South-West bound on the pedestrian crossing. 

- At 7:15:08 am the flashing lights at the RLX begun to flash. 

Further instructions are provided as comments within the template. 

https://psalmon2014.files.wordpress.com/2021/07/bat-rlx-coding-spreadsheet-template-final.xlsx
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Figure 7. Extract from BAT-RLX Coding Spreadsheet Template with example coding.  
 

 

 

 

 

https://psalmon2014.files.wordpress.com/2021/07/bat-rlx-coding-spreadsheet-template-final.xlsx
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Increasing data quality 
Coders should apply the BAT-RLX definitions provided as closely as possible when analysing the 
footage. 

If more than one person is coding, they should meet regularly to discuss and agree any coding issues, 
such as where there is uncertainty regarding which code to apply. This will help to maintain 
reliability across the dataset.  

You should also use strategies to check that the data coding is complete. These include:  

• Checking that relevant non-compliant behaviours have been accurately captured close to 
RLX activation points 

• Check that demographics have been captured for all behaviours 

Strategies to have confidence in the data quality:  

• Use an independent coder to check all high to medium risk non-compliance behaviours, and 
five to 10 percent of other behaviours. Any disagreements are resolved between coders 
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PART 3 – DATA ANALYSIS AND REPORTING 
The BAT-RLX uses the following standard reporting structure to communicate the findings of the 
assessments: 

• Introduction 
• Approach / methodology 
• Site features 
• User counts and pathways 
• Trains and crossing closures 
• User behaviours 
• Other safety issues (i.e. contributory factors) 
• Conclusions and recommendations 

Introduction 
The introduction section provides the purpose and scope of the assessment and information about 
the local environment.  

The purpose explains why the assessment was undertaken. For example, the purpose may be to 
understand user behaviour at the crossing, to identify potential factors that influence behaviour, and 
to provide recommendations to inform safety improvement.  

The scope of the assessment describes any constraints that were placed on the assessment. For 
example, which sites were chosen for the assessment and the reasons why the site was chosen.  

Local environment provides information about the location of the rail level crossing, surrounding 
infrastructure, such carparking, supermarkets etc., and demographic of the local population.  

Approach and methodology 
In the Approach and methodology section, include the following information:  

• The materials used to conduct the assessment. For example, the Behavioural Assessment 
Tool for Rail Level Crossings, ALCAM and site visit documentation, and video recordings.  

• The date of any site visits 
• The dates and times of the observations 
• Any issues with recordings or missing data 

Site features 
This section provides information about the site that was assessed. Use the site visit documents and 
Site Survey to help populate this section.  

In this section, describe the site features, including the visibility of signage and warning devices, 
sighting distances down the tracks, the angle of the crossing, warning devices present, position of 
car parks and adjacent intersections.  

Include photos of the crossing, along with an aerial view from a site such as Google Maps. List the 
pathways identified in the preparation phase and describe any concerns with the infrastructure.  

User counts and pathways  
The user counts and pathways section reports the total number of users who traversed the crossing 
during the study period, as well as providing a breakdown by peak periods.  
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It also reports on the number of users who used different pathways through the crossing. Table 6 
provides an example of how user counts might be presented, in the case of a standalone pedestrian 
crossing.  

Table 6. User counts example table, example text describing the table is shown in the blue box below. 

User Type 
Date 1 Date 2 

Total 
AM Peak PM Peak AM Peak PM Peak 

Pedestrians 805 935 1002 1258 4000 

Cyclists 23 18 10 13 64 

Total 828 953 1012 1271 4064 

 

 

 

 

Table 7 provides an example of how data on user pathways might be presented along with sample of 
text from a report. This table focuses on pedestrians crossing a single standalone pedestrian crossing 
as an example. However reports should include all relevant road user types.  

Table 7. User pathways example table, example text describing the table is shown in the blue box 
below. 

User Type 
 Date 1 Date 2 

Total 
Path AM Peak PM Peak AM Peak PM Peak 

Pedestrians 
Eastbound 751 536 743 510 2540 

Westbound 580 678 562 654 2474 

 

 

Trains and crossing closures 
The trains and crossing closures section reports the number of times the crossing was active, the  

 

Crossing closures 
In this section of the report, the number of trains that traversed the crossing and the minimum and 
maximum closure times should be recorded.  

Mean closure times across the study period should also be calculated and reported.  

Table 8 provides an example of how this data might be presented, along with sample of text from a 
report. 

“A total of four thousand and sixty-four users traversed the crossing during the study period. 
Nearly all users were pedestrians, and there were reasonably consistent numbers of users crossing 

between the morning and afternoon peak periods. Somewhat higher numbers of users were 
present on Date 1 than Date 2.” 

“Total numbers of pedestrians crossing in an Eastbound and Westbound direction were similar 
overall. However, it can be seen that pedestrians crossed in an Eastbound direction more 

frequently during the morning peaks, and in a Westbound direction more frequently during the 
afternoon peaks.” 
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Table 8. Trains and crossing closures example. 

Crossing closures 
Date 1 Date 2 

Total 
AM Peak PM Peak AM Peak PM Peak 

No. closures 9 7 10 9 35 

No. trains 11 7 10 13 41 

Min crossing closure time (secs) 52 68 51 65 - 

Max crossing closure time (secs) 87 72 81 78 - 

 

 

 

 

User behaviours  
This section of the report specifies the frequencies of user behaviours observed. Sub-sections should 
report on each of the three categories:  

• Non-compliant behaviours 
• Especially compliant behaviours 
• Positive safety behaviours 

Table 9 provides an example of how to report non-compliant behaviours. Table 10 provides an 
example of how to report especially compliant behaviours and Table 11 provides an example of how 
to present positive safety behaviours. The overall frequencies are shown by user type, and the 
demographics are also provided. The report should describe the higher frequency non-compliant, 
especially compliant and positive safety behaviours, and the demographics of the people who 
engage in them. It is useful to provide descriptive examples of behaviours that fit into the high risk 
and moderate risk categories. Screenshots can be used from the videos to illustrate the specific 
behaviours that fall under the high and moderate risk categories. However, ensure that the privacy 
of individuals is ensured by selecting screenshots that do not identify individuals or by editing to 
mask faces or other identifying features.  

“The crossing warnings activated 35 times, for a total of 41 trains, with a mean closure time of 63 
seconds. The longest observed closure time was 87 seconds (1 minute, 27 seconds) and the 

shortest was 51 seconds.” 
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Table 9. Non-compliant behaviours. 

Non-compliance type 
User type Gender Age Group 

Total 
Pedestrian Cyclist Male Female Un-known Adult Secondary school Primary school Pre-school Unknown 

Near hit / collision 

Struck by train - - - - - - - - - - - 

Near miss - - - - - - - - - - - 

High risk 

Bypass booms / gates 125 1 47 13 66 102 8 - - 16 126 

Pedestrian fail to stop 52 - 23 9 9 48 4 - - - 52 

Moderate risk 

Pedestrian on tracks 5 - 1 - 4 2 3 - - - 5 

Fail to dismount - 5 4 - 1 3 1 - - 1 5 

Lower risk 

Pedestrian fail to wait – 
end of cycle 

206 - 95 87 24 163 29 - - 14 206 

Other undesirable / unsafe behaviours 

Technology 
engagement 

152 - 88 59 5 122 27 - - 3 152 

Other 3 - 1 1 1 2 1 - - - 3 

Total  543 6 259 169 110 442 73 - - 34 549 
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Table 10. Especially compliant behaviours. 

Especially compliant 
behaviour type 

User type Gender Age Group 
Total Pedestrian Cyclist Male Female Unknown Adult Secondary school Primary school Pre-school Unknown 

Dismount 15 - 10 3 2 13 - - - 2 15 

Wait for flashing lights 
at end of cycle 

8 - 4 3 1 7 
 

- - 1 8 

Quick stop 3 - 2 - 1 2 - - - 1 3 

Total  26 0 10 4 2 14 0 0 0 2 26 

 

Table 11. Positive safety behaviours. 

Positive safety 
behaviour type 

User type Gender Age Group 
Total 

Pedestrian Cyclist Male Female Unknown Adult Secondary school Primary school Pre-school Unknown 

Check for trains before 
crossing 

102 - 61 41 - 95 6 - 1 - 102 

Check for trains during 
crossing 

84 - 52 28 4 74 7 1 - 2 84 

Assisting other users 2 - 1 1 - 2 - - - - 2 

Total  188 0 114 70 4 171 13 1 1 2 188 
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Other safety issues (i.e. contributory factors) 
In this section of the report it is useful to identify and discuss factors that may contribute to 
behaviours, particularly to non-compliances.  

Such factors often relate to the physical environment of the crossing such as position of car parks 
(accessibility to/from station platform), accessibility of nearby facilities / institutions (shopping 
centres, schools, universities), volume of pedestrian traffic from nearby facilities / institutions, clarity 
of signage (visibility), and condition of road and footpath surfaces.  

Conclusions and recommendations 
The conclusions and recommendations section draws together the key findings into conclusions, and 
then proposes a set of recommendations to improve safety at the crossing.  

Recommendations might relate to (for example): 

• Infrastructure design (e.g., changes to fencing, gate heights, warning devices, footpath 
layout or removal of foliage) 

• Education and awareness initiatives (e.g., education for crossing users regarding the various 
reasons for warning times), to avoid assumptions that the warnings have failed 

• Enforcement activities, such as targeted enforcement campaigns 
• Addressing other, more systemic factors such as changes to organisational processes, or the 

identification of areas for further research 

In developing recommendations ensure you have input from those with Human Factors expertise, 
and engage with other stakeholders to ensure the recommendations generated could be effective 
and sustainable if implemented. 

Comparison reports 
In addition to developing reports for each site, it is useful to collate data across sites where possible 
to look for patterns in behaviour that might relate to particular site characteristics or contextual 
factors.  

Statistical methods can be used to test hypotheses and the findings can be used to identify network-
wide recommendations, new areas for research and development or to verify risk modelling 
assumptions.  

In conducting comparisons ensure to have input from those with statistical knowledge to ensure you 
are applying appropriate tests and interpreting them accurately. 
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