
Tag-less LDAR 
 
Tag-less LDAR is a Relative Positioning System (RPS) and Software package being 
developed by Leak Surveys Inc. of Early, Texas (LSI) to assist the operator of the Hawk 
Leak Detection System in conducting Smart LDAR on a regular basis in a plant 
environment.   
 
With the likelihood of a new Federal Alternative Work Practice for detecting of leaking 
hydrocarbon leaks from process components being promulgated by the beginning of the 
2nd quarter of 2007 LSI felt like a new method of locating and recording the regulated 
process components was needed to allow the camera technician to monitor or screen the 
components at the speed that will allow the Hawk to be operated at the maximum 
efficiency.   
 
The advantage of using this system over traditional methods is that it gives the operator 
the ability to scan across the components at a constant speed that can be adjusted to the 
operator’s ability.  The system records the complete survey including identified locations 
of process components.  In addition, the facility has the ability to retrieve videos of 
previous surveys that can be viewed from the archives.  This will be very helpful during a 
audit by the regulating authorities in establishing firm dates of when a component was 
leaking or not leaking. 
 
Setting up a plant with the new relative positioning navigational system will be 
accomplished in the following steps. 
 

A three-dimensional positioning system will be implemented throughout the areas of 
the plant that will be inspected with the Smart LDAR system. Where there is access 
to GPS satellites, a GPS receiver can be used to determine a 3D location. If satellite 
GPS is not available a local positioning system can be used.  
 
A 3D position in GPS is described by the longitude, latitude and altitude coordinates. 
A 3D position in iGPS is described by relative x, y and z coordinates. The iGPS 
coordinates can easily be converted into longitude, latitude and altitude values. 
 
Before the inspection process can begin, the 3D location, or waypoint, of each 
component is collected, stored, and managed in the Tag-less LDAR system. In 
addition to the waypoint of each component, any other information for each 
component, including data concerning zones, the type of component, the chemical 
composition of the product transported through the component, the model number of 
the component, the manufacturer of the component, or combinations thereof may also 
be stored in the Tag-less LDAR data system. Identification and storage of the 3D 
location of each component will eliminate the need to place a physical identification 
tag on each component. 
 



The location of landmarks will also be recorded during the plant set up process. In the 
absence of GPS or a local positioning system, these landmarks can be used to 
determine the location of the inspection camera. For example: 
 

1. An electronic marker, or similar mark, can be painted on the ground. The 3D 
coordinates for the electronic marker are recorded. During an inspection the 
inspector can stand on the marker. The coordinates for the marker along with 
the distance from the ground to the camera can be used to calculate the 3D 
location of the camera. 

2. An electronic marker, or similar mark, can be painted on the side of a 
permanent structure such as a cement pillar. The 3D coordinates for the 
marker are recorded. The inspector can point a laser range finder at the 
marker to determine the distance to the landmark. Additionally, a digital 
compass can be used to determine the direction to the landmark. The distance 
and direction values can be used to calculate the 3D location of the camera. 

 
Conducting an inspection with the new navigational system is accomplished in the 
following steps: 
 

A portable computer is used to perform the following tasks during the inspection 
process. 
 

1. Retrieve the list of components to be inspected for the day 
2. Calculate the 3D location of the camera throughout the inspection 
3. Calculate which components are currently being viewed by the camera 
4. Generate overlay information (e.g. camera location, camera direction, date, 

time, etc.) 
5. Combine video feed from inspection camera with overlay data 
6. Send combined video/overlay feed to the camera display screen 
7. Save combined video/overlay feed to a digital video file 

 
With the 3D location of the component(s) known, the LDAR system may then use the 
following data to determine which component(s) are currently being viewed by the 
leak detection camera: 
 

�� 3D location of the component 
�� 3D location of the camera 
�� Direction the camera is pointing (“camera direction”) (e.g., the direction of the 

camera, 0-360� , about the z-axis) (e.g., North, South, East, West) 
�� Angle the camera is pointed up or down from horizontal (“camera 

inclination”) 
�� Field of view of the camera (horizontal field of view and vertical field of view 

of the camera) (sometimes referred to as “cameral angle of view”) 
�� Depth of field of the camera (effective focal distance of the camera) (e.g., up 

to 30 feet) 



�� Use facility information to determine if structures are blocking view to the 
component 

 
A graphic icon (e.g. red crosshairs) is overlaid on the video to show the location of 
the component that is within the view of the camera. When calculating if a 
component is within view of the camera, a parameter can be configured to specify 
how close to the center of the camera’s view the component should be in order to be 
included. In other words, if the component is too close to the outer edges of the 
camera’s field of view, the system doesn’t  consider it to be within view. 
 
When a component that is to be inspected during the current inspection comes into 
view of the camera, a graphic icon will appear in the video overlay to notify the 
inspector that the component to be inspected is currently within view. During the 
inspection, the inspector can trigger the computer to display additional information 
about the component(s) that are currently being viewed. 
 
When the component has been in view of the camera long enough to satisfy the 
inspection criteria the video overlay will change to notify the inspector to move on to 
the next component in the current inspection. A record for the component will be 
updated to show when the component was inspected. This data will be downloaded to 
the central Tag-less LDAR data bank after the inspection. 
 
Graphic icon example 1: 

1. Component comes into view 
2. Red crosshairs appear over the component 
3. Red crosshairs stay over the component for 3 seconds 
4. After the component has been in the camera’s view for 3 seconds the red 

crosshairs disappear 
5. The inspector moves on to the next component 

 
Graphic icon example 2: 

1. Component comes into view 
2. Red crosshairs appear over the component 
3. After 1 second the red crosshairs disappear 
4. The inspector continues to keep the component in the camera’s view 
5. After the component has been in the camera’s view for 3 seconds green 

crosshairs appear briefly to notify the inspector that the component has been 
viewed for 3 seconds 

6. The inspector moves on to the next component 
 



 
Two components have started to be inspected. 

 

 
One component has passed inspection time so the 
red target went away. The second component still 

needs to be viewed longer. 
 

If a leak is detected, the inspector will trigger the software to record a leak. The 
leaking component will be identified. A record for the component will be updated to 
show when the component was inspected and that a leak was detected.  



Additional information that may help identify the component or assist in the repair 
process may be captured at this time. For example, a snapshot from the video feed or 
from a visible light camera can be saved and transferred to the main LDAR system. 
 
Before moving to the next inspection zone, the inspector can query the list of 
components to be inspected to see if any components in the current zone were missed. 
If any components were missed, information will be displayed to help the inspector 
locate the components that require inspection. 
 
The inspection will continue until all the components scheduled to be inspected for 
the day have been inspected. 

 
 
Downloading inspection results: 
 

Following the inspection, the inspection video and results will be downloaded to the 
main LDAR server. The downloaded data will include the digital video files, 
component inspection records and records for any leaks that were found. 
 
If the facility does not have an LDAR system in place, or if the LDAR system can not 
record and manage Smart LDAR data then an LDAR server and software to manage 
the Smart LDAR data will need to be implemented. 
 

Smart LDAR video management: 
 
Under the new alternative work practice, inspection videos and the related data will 
need to be stored for a period of 2-3 years from the time they are conducted. The 
inspection videos will be in digital files that can be stored on hard-drives, DVDs or 
similar digital media storage systems. 
 
The component inspection data in the LDAR system will identify the video file 
containing the component and enable the video player to advance the video during 
review to the time when the component was visible in the video. 
 
In the case where a component was not identified as a component to be inspected and 
therefore did not have an inspection history in the LDAR system, the inspection 
history of a nearby component, that was properly marked and inspected, could be 
used to review the inspection video and see if the previously unmarked component 
appeared in prior inspection videos. 
 
 
If you have questions please or would like to discuss the new Tag-less system please  
email me at dfurry@leakssurveysinc.com or give me a call at 325-642-9044 


