
 

 

  

 

Offside Technology Test Manual 

Version 2; February 2023 
  



 

 

  

 
 

 
Offside Technology Test Manual          1 

 

Introduction 

Various offside technologies are now available to competition organisers as a means to aid video assistant 

referees (VARs) in making accurate offside decisions. There are two main categories of systems that are 

currently available. 

The first of those is the virtual offside line (VOL) which is the system that many football stakeholders have 

become accustomed to using since the inception of VAR in 2018. The system uses an operator who, with 

support from the VAR team, manually selects the moment the ball is played, the leading goalscoring 

coordinate of the attacker and the coordinate of the second-to-last defender closest to their own goal. 

Two VOLs are generated and, based on the proximity of each line to the goal line, the offside decision is 

made. 

The second system available to competition organisers is called semi-automated offside technology 

(SAOT). This system is capable of tracking multiple skeletal points on each player as well as the ball in 

order to automatically select the moment the ball is played and the coordinates of both the attacker and 

defender. This data-driven decision is then communicated to the VARs through a combination of alerts 

and visualisations. The major benefits of this system are that the time taken to reach a decision is reduced 

and that virtual-reality replays can be generated to assist in the visualisation of the decision. Whilst the 

system itself is automated, VARs are needed to check the results of the system and to interpret specific 

edge cases, hence the name “semi-automated”. 

This Test Manual outlines the full requirements for both a standard VOL system and SAOT system. The full 

component tests are listed in the Semi-Automated Offside Technology Component Testing Overview  

document. 

 
  

https://digitalhub.fifa.com/m/ee666b445da4e29/original/SAOT-Component-Testing-Overview.pdf
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1. Concept 

The accuracy of offside technologies is tested through a combination of image processing and data analysis. 

Both analysis methods are made possible using a quantity surveying tool called a total station. This device 

allows for locations to be measured extremely accurately and marked on the pitch before being used for 

comparison by using the offside technology. 

The core test methodology is based on 30 assessed offside scenarios that are simulated at known locations 

on the pitch. For each scenario, the provider must generate manual or automated VOLs on agreed camera 

feeds. A high-quality image is uploaded to a FIFA file storage space (MS SharePoint) within a set time limit. 

Once the image is received from each provider, a channel of flat markers is placed in known locations relative 

to the offside. Once the markers are in position, the providers must screenshot and upload a second 

reference image that contains the view of the markers without the VOLs. Both VOL and semi-automated 

offside technology providers must also upload the three-dimensional (3D) coordinates of the selected offside 

point for both the attacker and the defender for each offside scenario. 

The first ten offside scenarios (block 1) are two-dimensional (2D), where the coordinates of the attacker and 

defender closest to the goal are on the ground. The second ten offside scenarios (block 2) are three-

dimensional, where a combination of mannequins and football boots will be used as the locations for offside. 

For block 2, semi-automated offside technology providers will be required to manually select the offside 

coordinates. The final section (block 3) will use static and dynamic players to create 3D scenarios that are 

optional for VOL providers and mandatory for semi-automated offside technology providers. 

The analysis assesses the levels of agreement between the criterion and provider coordinates used to 

generate the VOLs. Pixel analysis is also carried out to assess the accuracy across the pitch. These processes 

are discussed in detail in their respective sections of this document.  
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2. Test set-up 

2.1 Broadcast set-up 

The set-up for the VOL tests includes a series of broadcast cameras similar to those used on matchdays and 

will be made available to the providers in high broadcast quality of 1080p/50. 

The available camera angles will be as follows: 

- Main camera 

- 16m right camera 

- 16m left camera 

- High behind camera 

Prior to the test, technology providers have the opportunity to request specific camera sweeps in order to 

calibrate their systems. 

2.2 Semi-automated offside technology set-up 

The camera set-up for semi-automated offside technology must be the same as a matchday set-up. Prior to 

the test event, the provider must supply FIFA with example camera plans and images of their intended setup. 

At the test event itself, it must be made clear which feeds are available to each camera.. An agreement 

between both parties will be reached to define which cameras may be used for image submission. Broadcast 

cameras may be ingested by providers but may not be used for image submissions. 

2.3 Total station measurements 

A robotic total station (Trimble SPS620 Robotic Total Station with Trimble TSC3 Handheld Controller) with a 

measurement accuracy of <10mm will be used for the criterion data collection. These measurements will be 

used to identify the goal plane, the positions of the leading attacker and second-to-last defender for each 

offside scenario and the locations of the flat markers that mark out the accepted tolerance channel either 

side of the selected player. 

In order to measure the goal plane, two points on each goal line should be identified and surveyed using the 

total station. These points will be identified using a string line between the posts, approximately 100mm in 

from each post. This should be done on both goals, with each half being treated independently during the 

testing. 
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The locations for the offside scenarios are pre-set and mapped out using golf tees that are not visible using 

broadcast or semi-automated offside technology cameras. Players and objects are then placed using these 

coordinates to create a variety of offside scenarios. Similarly, for each of the offside scenarios, the accepted 

tolerance channels are mapped out with golf tees, and markers are then placed over the top of them once 

the offside images have been uploaded. 

2.4 Players 

Due to the inclusion of semi-automated offside technology, it is essential that a minimum of four players are 

used as part of each offside scenario. In cases where semi-automated offside technology is being tested, the 

players will comprise of one goalkeeper, one defender and two attackers, all wearing identifiable kits. The 

offside scenarios will take place in one half of the pitch at a time. In addition, the offside scenarios will be 

designed so that only two players (one attacker and one defender) are stationed in exact predefined 

positions, with the remaining two players in approximate positions so as not to overcomplicate the set-up. 

3. Testing 
 

Testing will consist of three sections: 

- Block 1: 2D analysis conducted on wide-angle view, which includes the full width of the pitch 

- Block 2: 3D analysis conducted on zoomed view 

- Block 3: 3D mixed analysis (mandatory for SAOT systems) 

The accuracy of the offside coordinate placement will be tested in all blocks. The accuracy of the offside line 

itself will only be tested in blocks 1 and 2. Whilst the provider must provide offside lines for both the attacker 

and defender, as is the case in a real game scenario, only one of these lines will be selected by the test 

institute for analysis. 

In addition to line placement, the ability of semi-automated offside technology to automatically identify the 

correct kick-point will be tested in each block. Checks will take place to ensure that the system produces an 

alert when an offside scenario occurs. 

The tests may start once all markers are in position and providers have access to feeds and have completed 

calibrations. 
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3.1 Block 1 – 2D scenarios with full-width line assessment 

Block 1 aims to verify that a system can accurately place an offside line in a scenario with a view across the 

whole width of the pitch. Semi-automated offside technology providers will also be assessed on their alert 

system and automatic kick-point detection. 

3.1.1 Procedure 

Each provider is to be assessed on ten offside scenarios. For each individual offside scenario, golf tees will be 

placed in known positions in both halves of the pitch. These golf tees mark the locations for key parts of the 

scenario as follows: 

- One golf tee – to be positioned to mark the part of the attacker’s foot closest to the goal 

- One golf tee – to be positioned to mark the part of the defender’s foot closest to the goal 

- Ten golf tees – to be positioned as a means to identify the accepted tolerance channel. The position of 

the tolerance channel is outlined in the table below, with the reference marker alternating between 

attacker and defender throughout the scenarios 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 – Coordinates of additional markers in relation to reference marker for X Axis only. 

Marker X Axis Y Axis 

1 -0.25m -30m 

2 +0.25m -30m 

3 -0.25m -15m 

4 +0.25m -15m 

5 -0.25m 0m 

6 +0.25m 0m 

7 -0.25m +15m 

8 +0.25m +15m 

9 -0.25m +30m 

10 +0.25m +30m 
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Figure 1 – Diagram of the pitch indicating the X and Y axis 

Each scenario will be created using a passer, an attacker, a defender and a goalkeeper. 4 cones will be placed 

which highlight the area of the pitch that must be visible in broadcast cameras as well as camera angles 

selected by SAOT providers. Once camera angles have been confirmed, the players will be moved to their 

measured positions and the test institute will communicate that they are in position to start.  

When all providers are ready, a through-ball will be kicked to determine the exact moment the offside line 

should be placed. The leading attacker waits in the same position for two seconds before collecting the ball. 

VOL providers may begin to construct the lines. SAOT providers must conduct the alert and kick-point test.  

3.1.2 Image uploads 

Providers are required to draw two virtual offside lines: one to be placed on the leading attacker and one on 

the second-to-last defender. Two full-screen images – minimum 1080x1920 pixel resolution – displaying the 

two virtual offside lines must be uploaded to the designated FIFA SharePoint within 90 seconds. For SAOT 

systems, providers are encouraged to frame their cameras in such a way to reduce wasted space outside of 

the testing area i.e. the cameras show the pitch markings and little of the surrounding stands of the stadium.  

This is to ensure that images remain at the highest resolution possible for analysis reasons.  

Once the 90 second time period has elapsed and all providers have uploaded the two images, ten flat 

markers will be placed on predetermined golf tees to create the accepted tolerance channel. This channel of 

markers will be visible to the semi-automated offside technology and broadcast cameras. Upon instruction, 

each provider must then take and upload two additional screenshots. No virtual offside lines need to be 

displayed on the images as they are to be used purely for comparison reasons. The images must be the same 

resolution and from the same camera angles as the images displaying the virtual offside lines to enable a 

perfect overlay for analysis purposes. 

y 

x 
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3.1.3 Semi-automated offside technology checks 

Whilst the test scenarios are played out, one member of the testing team will be present alongside the semi-

automated offside technology provider. For each offside scenario, two checks will be conducted: the alert 

check and the kick-point check: 

- Alert check – an alert check will be conducted to ensure that alerts are correctly issued for offside 

scenarios. This alert system can be a visual aid embedded into the system or a separate application 

providing real-time information to a match official (the VAR by default). While other settings are possible, 

the default should be: 

o X values <1m apart: “close onside” or “close offside” 

o X values >1m apart: only indicate “clear offside” 

A simple checklist answering ‘yes’ or ‘no’ will be undertaken to understand if the system automatically 

created an alert for onside decisions of <1m and for all offside decisions within 5 seconds of the attacker 

receiving the pass.  

 

- Kick-point check – due to the difficulty in syncing different camera systems and sensors, as well as 

establishing a ground truth over which system is more accurate, a visual check will be deemed sufficient.  

This visual check will be carried out by the FIFA representative acting as the VAR. This visual check will 

establish whether or not the kick-point that best reflects the first point of contact has been automatically 

selected. There are many factors that contribute towards the difficulty of kick-point identification and 

therefore multiple camera angles can be used as part of the assessment.  

 

Each scenario will require the provider to zoom in on the kick-point and, upon request of the FIFA 

representative, the frame that best represents the kick-point will be identified. The number of frames 

between the automatically selected kick-point frame and the manually-selected kick point frame will be 

recorded. The images uploaded for analysis must show the manually-selected kick point. 

 

3.1.4 Post-event submission 

Post-event, the provider is required to submit the following:  

- 3D coordinates for both the attacker and the defender for each scenario 

- A screen recording of the offside tool must be made for the entirety of each block and must capture the 

main interface on which offsides are illustrated. An uninterrupted screen recording must be uploaded to 

the designated FIFA SharePoint after the completion of each block 

- Full camera recordings of all cameras for any systems that use their own SAOT cameras  
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3.2 Block 2 – 3D scenarios with zoomed camera framing  

Block 2 aims to verify that a system can accurately place an offside line in a zoomed-in scenario. For context, 

‘zoomed-in’ here refers to cameras that do not cover the full width of the pitch and thus some line markings 

are not visible. This block is conducted using players and objects that are elevated off the ground to add an 

important 3D element to the test. Semi-automated offside technology providers will have to conduct this 

block with their manual system to ensure that, in the event the automated element of the system fails during 

a match, they are able to provide manual assistance to the VARs. 

3.2.1 Procedure 

This block is based on ten assessed offside scenarios. Prior to testing, eight golf tees will be placed in known 

positions on each half of the pitch. These golf tees mark the locations for key parts of the scenario and are as 

follows: 

- One golf tee – to be positioned on the part of the attacker’s foot closest to the goal 

- One golf tee – to be positioned on the part of the defender’s foot closest to the goal 

- Six golf tees – to be positioned as a means to identify the accepted tolerance channel. The position of the 

tolerance channel is outlined in the table below, with the reference marker alternating between attacker 

and defender throughout the scenarios. 

 

Marker X Axis Y Axis 

1 -0.25m -10m 

2 +0.25m -10m 

3 -0.20m 0m 

4 +0.20m 0m 

5 -0.25m +10m 

6 +0.25m +10m 

Table 2 – Coordinates of additional markers in relation to reference marker. 

 

Each scenario will be created using a passer, an attacker and a defender. These players will be represented using 

a combination of people, a football boot attached to a tripod and a free-kick mannequin. Attacking and 

defending teams will be identifiable by the corresponding shirt which will be worn or placed on the mannequin 

or the tripod of the boot. Before the scenarios take place, the players are to be positioned in their approximate 

positions on the field. Four cones will be placed to frame the camera shots; these will mark the area of the pitch 

that must be visible to broadcast cameras as well as to camera angles selected by SAOT providers. Once camera 

angles have been confirmed, the players will moved to their measured positions and the test institute will 

communicate that they are ready.  
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When all providers are ready the ball will be kicked. VOL providers may begin to construct the lines. SAOT 

providers must conduct the alert and kick point test. Upon completion the images must be uploaded within the 

set time frame.  

3.2.2 Image upload 

As per block 1, providers are required to draw two virtual offside lines: one to be placed on the leading 

attacker and one on the second-to-last defender. Two full-screen images – minimum 1080x1920 pixel 

resolution – displaying the two virtual offside lines must be uploaded to the designated FIFA SharePoint 

within 120 seconds. For SAOT systems, providers are encouraged to minimise the amount of ‘wasted’ space 

in their images to ensure the highest resolution possible for analysis.  

Once the 120-second time period has elapsed and all providers have uploaded two images, six flat markers 

will be placed on predetermined golf tees to create the accepted tolerance channel. This channel of markers 

will be visible to the semi-automated offside technology and broadcast cameras. Upon instruction, each 

provider must then take and upload two additional screenshots. No virtual offside lines need to be displayed 

on these images as they are to be used purely for comparison reasons.  The images must be of the same 

resolution and from the same camera angles as the images displaying the virtual offside lines to enable a 

perfect overlay for analysis purposes. 

3.2.3 Semi-automated offside technology checks 

Whilst the test scenarios are played out, one member of the test institute team will be present alongside the 

semi-automated offside technology provider. For each offside scenario, two checks will be conducted: the 

alert check and the kick-point check: 

- Alert check – an alert check will be conducted to ensure that alerts are correctly issued for offside 

scenarios. This alert system can be a visual aid embedded in the system or a separate application 

providing real-time information to a match official (the VAR by default). While other settings are possible, 

the default should be: 

o X values <1m apart: “close onside” or “close offside” 

o X values >1m apart: only indicate “clear offside” 

A simple checklist answering ‘yes’ or ‘no’ will be undertaken to understand if the system automatically 

created an alert for onside decisions of <1m and for all offside decisions within 5 seconds of the attacker 

receiving the pass. 

 

- Kick-point check – due to the difficulty in syncing different camera systems and sensors, as well as 

establishing a ground truth over which system is more accurate, a visual check will be deemed sufficient.  

This visual check will be carried out by the FIFA representative acting as the VAR. This visual check will 

establish whether or not the kick-point that best reflects the first point of contact has been automatically 
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selected. There are many factors that contribute towards the difficulty of kick-point identification and 

therefore multiple camera angles can be used as part of the assessment.  

 

Each scenario will require the provider to zoom in on the kick-point and, upon request of the FIFA 

representative, the frame that best represents the kick-point will be identified. The number of frames 

between the automatically selected kick-point frame and the manually-selected kick point frame will be 

recorded. The images uploaded for analysis must show the manually-selected kick point. 

 

3.2.4 Post-event submission 

Post-event, the provider is required to submit the following:  

- 3D coordinates for both the attacker and the defender for each scenario 

- A screen recording of the offside tool must be made for the entirety of each block and must capture the 

main interface on which offsides are illustrated. An uninterrupted screen recording must be uploaded to 

the designated FIFA SharePoint after the completion of each block 

- Full camera recordings of all cameras for any systems which use their own cameras  
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3.3 Block 3  

Block 3 aims specifically to assess semi-automated offside technology systems, challenging them to 

automatically identify 3D body parts for offside detection. The challenge with this block is that there is more 

variation in the 3D criterion data collection given that players, rather than equipment, are used and must 

hold a certain position. Whilst there is currently no pass-fail criteria for this block, this is being explored 

through a variety of different research projects. 

3.3.1 Procedure 

Attacking and defending teams will be identifiable by the corresponding shirt. Prior to each test scenario, 

players are instructed which body position they will hold to ensure either the head, knee, shoulder or foot is 

the leading body part. A retroreflective target will be attached on the leading body part of the attacker and 

the body part of the defender closest to the goal. The 3D coordinates will be measured by a member of the 

test institute team operating the total station via the objective lens. Once the coordinates have been 

measured by the test institute, the ball will be passed and the attacker will receive the ball. It is important 

that the players remain as still as possible between the measurement and after the ball has been played. This 

process will be repeated for the ten assessable scenarios. 

Research is currently being conducted to quantify the movement of the different body parts when 

attempting to stand still. These values will be built into the tolerance of acceptance.  

3.3.2 Image & 3D coordinate uploads 

A total of two images, one from each camera angle used by the provider, must be submitted to the FIFA 

SharePoint. The images must show the offside lines of the defender and attacker.  

3D coordinates are required for both the attacker and the defender for each scenario. These are to be 

collected during the test in a separate file provided by FIFA and submitted in the FIFA SharePoint.    

3.3.3 Post-event submission 

Post-event, the provider is required to submit the following:  

- A screen recording of the offside tool must be made for the entirety of each block and must capture the 

main interface upon which offsides are illustrated. An uninterrupted screen recording must be uploaded 

to the designated FIFA SharePoint after the completion of each block 

- Full camera recordings of all cameras for any systems which use their own cameras  
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4. Data analysis 

An analysis of each scenario will be conducted by the test institute by means of visual assessment, which will 

evaluate whether the virtual offside line is within the predefined accepted tolerance channel across the 

width of the pitch. 

The field survey conducted prior to the testing will ensure that all markers placed on the surface of the pitch 

on the same X-axis value run parallel to the goal plane and thus parallel to the true offside plane. The visual 

references (markers) placed on the pitch thereby ensure that the ground truth is accounted for at all 

locations and camera angles, as demonstrated in Figures 2 & 3. 

 
Figure 2 – Provider image screenshot from a test event. Providers are required to submit such an image with the markers clearly 
visible, showing the accepted tolerance channel. This will be used as a reference image by the test institute to identify whether the 
VOL falls inside the channel across the full width of the pitch. 
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Figure 3 – Image from a previous testing set showing a dynamic yellow line running through the centre of the markers laid on the pitch 
and demonstrating that ground truth is accounted for at each zone, as compared to a straight black line drawn between the widest 
markers. 

Analysing the full-width and the zoomed-in scenarios requires both the images depicting the virtual offside 

lines as well as the reference image showing the accepted tolerance channel. The two images are overlaid on 

top of each other in order to view the virtual offside lines on the same image as the external markers placed 

on the pitch during the test. The two screenshots should be the same resolution and should overlay each 

other perfectly. 

Should the camera move, for any reason, in the time between the kick point and the screenshot of the 

tolerance channel, the scenario will be excluded from analysis. If the images do not match up due to provider 

error (i.e. different resolution/aspect ratios), the scenario will be considered to have failed. 
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4.1 Image analysis 

4.1.1 Block 1 

Each full-width scenario is assessed to ensure that the leading edge of the offside line falls within the 

tolerance channel at each of the zones spanning the width of the pitch. There will be a total of five zones 

where this will be assessed, as shown in Figure 4, with the zones numbered from one to five – zone one being 

nearest to the camera and zone five being furthest from the camera. 

The distance between the internal edge of the markers at each zone is 500mm, meaning an allowable 

tolerance of +/-250mm from the true offside plane at each zone. Should the leading edge of the virtual 

offside line fall within the 500mm channel at each zone, the scenario will be passed. Should the offside line 

fall outside the channel at any of the five zones, the scenario will be failed, and the zone(s) at which this 

occurred reported and penalty points recorded. 

 
 

 
Figure 4 – Representation of the external marker layout for full-width scenarios. A - all virtual offside line leading edges must fall within 
the 500mm channel at each of the five zones.  

ZONE 5 

INTERNAL CHANNEL 500mm 

REFERENCE 
ATTACKER 

ZONE 1 

ZONE 2 

ZONE 3 

ZONE 4 

REFERENCE 
DEFENDER 
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4.1.2 Block 2 

The Block 2 scenarios, zoomed-in scenarios assessing 3D points, are assessed using the same method as full-

width analysis. The providers will be assessed on two separate tolerances as opposed to one: tighter accuracy 

of placement at the offside point as well as line offset over twenty metres. 

In total, the leading edge of the virtual offside line i.e. the part closest to the goal, will be evaluated through 

three zones, numbered one to three. Zone One nearest the camera and Zone Three furthest from the 

camera. 

The two markers placed in the region of the reference marker (i.e. the suspended football boot/Zone 2) will 

be 400mm apart, meaning the virtual offside line must be placed within a tolerance of +/-200mm. The 

leading edge of the line must again fall in between the internal edges of the marker. The two markers at each 

of the outer zones will be 500mm between the internal edges of the markers, meaning an allowable 

tolerance of +/-250mm over the twenty-metre scenario. Should the leading edge of the virtual offside line fall 

within the tolerances at each of the three zones, the scenario will be passed. Should the offside line fall 

outside the tolerance channels with any of the three zones, the scenario will be failed, and the zone(s) at 

which this occurred reported and penalty points recorded. 

 
Figure 5 - Representation of the external marker layout for Zoomed scenarios - all virtual offside line leading edges must fall within the 
400mm channel at the centre of the scenario to meet the tighter placement tolerance, and within the two 500mm channels in the outer 
zones. 

INTERNAL PLACEMENT 
CHANNEL 400mm 

REFERENCE 
ATTACKER 

ZONE 1 

ZONE 2 

ZONE 3 
REFERENCE 
DEFENDER 

EXTERNAL CHANNELS  
500mm 
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4.2 Block 3 - Coordinate Analysis 

Each block contains 10 assessed offside scenarios with 3D attacking and defending coordinates. The 3D 

coordinates are collected in a separate file (provided by FIFA prior to testing).  To allow for analysis, the 

coordinate description including the origin of X,Y,Z values, must be noted alongside the submission e.g. 0,0,0 

is the centre-circle point.  

Statistical analysis will be performed on each data set, including but not limited to: min and max values, Root 

Mean Squared Difference (RMSD), and standard deviation. Whilst there is currently no pass-fail criteria for 

this block, this is being explored through a variety of different research projects. 
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5. Evaluation methods 

The following tables specify the requirements that must be met by VOL and SAOT providers 

5.1 Image Analysis 

5.1.1 Block 1 – Image Analysis 

This test block consists of 10 assessable test scenarios. A marker is placed on the ground which should be 

correctly identified, and the validity of the offside line drawn through this marker will be assessed over a total 

distance of approximately sixty metres, whereby said marker may be anywhere within those sixty metres 

(offset). Two images will be recorded from two different camera angles (main and 16M by default) and will be 

assessed. The first image depicting the offside line on the marker and the second with the reference image 

used for comparison.  

Providers must submit two VOL images from two different camera angles. In addition, for every VOL image 

submitted, an accompanying reference image showing the markers must be submitted for comparison. 

 

Scenario + camera Evaluation Zone Pass / Fail 

Virtual 

line 

Reference Total 

images 

Offset tolerance 

over 60m 

Test Point 1  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 2  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 3  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 4  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 5  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 6  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 7  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 8  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 9  16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Test Point 10  

 

16m 1 1 2 ±250mm  

Master 1 1 2 ±250mm  

Total score 20 20 40   
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5.1.2 Block 2 – Image analysis 

This test block focuses on the three-dimensional capability of the offside line system with a tighter camera set-

up (where the touchlines will mostly not be visible). A suspended marker will be used, based on which the 

accuracy of the line offset will be assessed on the surface, with a tighter placement tolerance than previously. 

The first image will depict the offside line on the marker, and the second will depict the reference image to be 

used for comparison. 

 

Scenario + camera Evaluation zone Pass/fail 

Virtual 

line 

Reference Total 

image 

Placement Offset 

20m 

Test 

Point 

11  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

12  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

13  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

14  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

15  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

16  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

17  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

18  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

19  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Test 

Point 

20  

16m 1 1 2 ±200mm ±250mm  

Master 1 1 2 ±200mm ±250mm  

Total score 20 20 40    
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5.1.3 Block 3 – Coordinate analysis 

Analysis will be conducted on the agreements between the criterion data collected by the test institute and 

the semi-automated offside technology provider. This includes the final offside/onside decision and the 3D 

coordinates of both the attacking and defending skeletal coordinates. The semi-automated offside 

technology values will be compared to the criterion data set. RMSD, which serves to aggregate the 

magnitudes of errors from multiple data points into a single value, will be used to determine the accuracy of 

the system. Certified systems must have an RMSD value of well above industry standard for the X coordinates 

(where the X axis represents the axis perpendicular to the goal line). 

For VOL providers, there is currently no pass/fail requirement, as further research is being conducted to 

determine acceptable boundaries. In addition, collective analysis of the results will allow for a greater 

understanding of the quality of the systems available, allowing for a development of the requirements driven 

by the industry. 

For semi-automated offside technology providers, the pass/fail limits are currently being explored with 

leading technology providers and in consultation with key football stakeholders. However, it is anticipated 

that the RMSD, which serves to aggregate the magnitudes of errors from multiple data points into a single 

value, will be used to determine the accuracy of the system for all 60 offside coordinates. 

 
Scenario + 

camera 

 3D coordinates Result: Pass/fail 

Offside/ 

onside 

decision 

Attacker leading body 

part 

Defender leading 

body part 

Offset 

tolerance 

over 60m 

Distance 

between lines 

(ΔX) – (mm) 

Pass/fail 

X Y Z X Y Z 

Test 1  16m        ±250mm   

Master        ±250mm   

Test 2  16m        ±250mm   

Master        ±250mm   

Test 3  16m        ±250mm   

Master        ±250mm   

Test 4  16m        ±250mm   

Master        ±250mm   

Test 5  16m        ±250mm   

Master        ±250mm   

Test 6  16m        ±250mm   

Master        ±250mm   

Test 7  16m        ±250mm   

Master        ±250mm   

Test 8  16m        ±250mm   

Master        ±250mm   

Test 9  16m        ±250mm   

Master        ±250mm   

Test 10  

 

16m        ±250mm   

Master        ±250mm   
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5.2 Evaluation methods 

Two different evaluation methods have been developed with a view to more accurately assessing the 

performance of a system. 

5.2.1 Pass/fail 

The pass/fail criterion evaluates all images submitted and identifies whether the leading edge of the VOL is 

within the tolerance zone or not. Any system meeting this requirement at all zones will be considered to have 

passed the scenario. If an image is not submitted or a line lies outside the tolerance zone, the system will be 

considered to have failed the scenario. 

In order to pass the test via the pass/fail method as a whole, 95% of scenarios must have been submitted for 

analysis, with no fails recorded. 

5.2.2 Scoring systems 

In addition to the pass/fail system, a second method is used that generates a score based on the position of 

the VOL at each zone, which is depicted by a marker in the reference image, as shown in the diagram below. 

Each VOL is analysed in every zone for each scenario, with a score of zero to three points being allocated at 

each zone, depending on the accuracy. Zero points are allocated for VOLs that fall between the markers at a 

given zone, with an increasing number of points, up to a maximum of three, being allocated for lines that fall 

on or outside the markers. Where the VOL falls on the border between two areas, the lower score is allocated. 

A total score for each scenario is calculated by aggregating the scores from each zone. Only the leading edge 

(the edge closest to the goal) of the VOL will be assessed in each zone. 

 
Figure 6 – Scoring system by areas 

MARKER MARKER 
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The scoring system will be depicted in the tables below by inputting a score of 0, 1, 2 or 3 based on the position 

of the line in relation to the reference markers. An image that is not submitted will impact the submission 

percentage score (by default 40 out of 40 positions). 

For test section one, each image has a total of five evaluation zones in which points are scored. 

Test section one: scoring template 

 

Scenario + camera Evaluation zone Overall 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

1 16m       

Master       

2 16m       

Master       

3 16m       

Master       

4 16m       

Master       

5 16m       

Master       

6 16m       

Master       

7 16m       

Master       

8 16m       

Master       

9 16m       

Master       

10 16m       

Master       

Total score  
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For test section two, each image has a total of three evaluation zones in which points are scored. 

Test section two: scoring template 

Scenario + camera Evaluation zone Overall 

Zone 1 Zone 2 Zone 3 

11 16m     

Master     

12 16m     

Master     

13 16m     

Master     

14 16m     

Master     

15 16m     

Master     

16 16m     

Master     

17 16m     

Master     

18 16m     

Master     

19 16m     

Master     

20 16m     

Master     

Total score  

5.3 Requirements for system approval 

In order to be approved in accordance with the FIFA Quality Programme for Virtual Offside Lines, each 

system must have passed two separate tests by meeting either of the following requirements: 

1. Pass on all scenarios in accordance with the method described in section 3.2.1, with a submission rate of 

95% 

2. Failing the above, all of the following criteria of the below: 

a. A 95% submission of all tested scenarios 

b. No more than a total of ten points from all images scored 

c. No individual scores at any given zone of three points. 


