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Purpose: 
 
This technical note provides recommended flight planning procedures and suggestions for 
contractual data deliverables for organization that are subcontracting field data collection for a 
lidar project to a service provider. It is intended to provide a common basis for project planning 
when working with subcontractors, as well as recommendations for setting-up calibration flights 
for those organizations that may need/want to also verify sensor calibration and measure 
geometric data corrections using a tool such as Terrasolid’s TerraMatch. These recommendations 
are not intended to supersede a subcontractor’s established procedures, rather to provide an 
educated basis for discussion. 
 
Flight Planning: 
 

1. Detailed flight planning for the required project specifications should be completed by 
the subcontractor prior to arrival on site; a copy of the proposed flight plan could be 
requested prior to data collection, but is not mandatory. 

2. The data set should contain multiple flight lines which overlap each other.  Overlap 
(swath-to-swath) should be set by the subcontractor based on their knowledge and 
experience with the sensor in question, however some minimum overlap (10 – 15%) 
should always be included and it is not unusual to see overlap as high as 50% on some 
projects.  The trade-off between overlap and avoidance of any gaps in the coverage 
should be discussed in detail with the subcontractor prior to data collection.  The 
subcontractor should have final say over overlap settings provided they guarantee no gaps 
will be created in the coverage.  Responsibility for reflights in case of coverage gaps 
should be addressed up front in the contract. 

3. At least two cross-strips should be included in the flight plan.  That is, if flight lines are 
flown North-South, two lines should be flown East-West, one at each end of the project 
area.  

4. The data set should contain some well defined surfaces.  Usually this is accomplished by 
including a calibration site in the project.  If this is the case, a suitable calibration site in 
or near the project area should be identified prior to any flights and specifically included 
in the flight planning.  Suggested guidelines for a suitable site and appropriate coverage 
are as follows: 
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a. The optimal site for a calibration flight contains both flat and sloped surfaces 
which do not have disturbing surface objects such as low vegetation.  An open, 
hilly area with a few isolated buildings, with both flat and sloped roofs, and a 
hard, flat surface such as a paved road is an ideal calibration site, although it is 
often hard to find.  Priority should be given to identifying an area with open, 
sloped surfaces over other considerations. 

b. The most commonly used target area for calibration is an airport, as it is easily 
accessible and most often contains suitable surfaces.  If using an airport, care 
should be taken to make sure there are some sloped surfaces in the target area. 

c. The minimum flight pattern for adequate calibration is four flight passes over the 
same area in a cross-like pattern, where the slopes’ surfaces are located at the 
center of the cross and near nadir to the sensor. 

d. Additional flight passes may improve the quality of the calibration.  These should 
be considered desirable, but optional given project constraints.  Additional flight 
lines that would be useful are: 

i. A pass for which the sloped surfaces are located at the edge of the scan 
rather than close to nadir. 

ii.  A pass at a 45° angle to the previous pattern. 

iii.  Additional flight passes at a higher or a lower altitude. 
 
 
Deliverables: 
The following sections cover recommendations for specific deliverables to be provided 
by the subcontractor.  They are intended to be used in discussion with the subcontractor 
to define a list of all the required deliverables on the project. 
 
Point Data 
 

1. All point data should be delivered in LAS format. 
 
2. Point data should be delivered “By Flight Line”; a single output file for each flight line.  

File naming should include flight line numbers as recorded in the airborne operator’s 
flight logs.  For projects that extend over multiple days, date information (usually day of 
the year) should also be included. 

 
3. Point data should be time-stamped. 
 
4. Point data should include intensity information. 
 
5. Point data should include scanner angle information. 
 
6. All returns (echos) (1st 2nd 3rd …) should be included in the data set and tagged 

appropriately. 
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7. No calibration or correction of the point data should be done by the subcontractor.  If the 
subcontractor wants to perform their own in-house calibration and validation (usually to 
support a required accuracy analysis), they should deliver two separate data sets; one 
calibrated and corrected, one “raw” unprocessed beyond generation of the point cloud 
(usually via REALM, ALS Post-Processor or proprietary software). 

 
8. No classification of the point data should be done by the subcontractor. 
 
9. A description of all processing steps taken by the subcontractor, including identifying any 

software used, should be included.  Any calibration parameters generated by the 
subcontractor and applied to the raw data during their own in-house analysis should be 
reported. 

 
10. The media for deliver should be specified in the contract based on internal IT hardware 

requirements.  CD, DVD or external hard drive are common delivery media.  All media 
should be appropriately labeled and accompanied with a description of any 
directory/folder structure used for the data. 

 
11. The horizontal and vertical datum and coordinate system of the delivered point data 

should be clearly indicted, including clear indication of units (feet, meters).  Unless there 
are unusual circumstances, this should be identical to the contractual specifications.  
Delivery in WGS84-Ellipsoid is often preferred if several orthometric corrections are to 
be evaluated. 

 
Trajectories 
 

12. The SBET  file (*.out) should be delivered.  Alternatively, for non-Applanix POS 
sensors, time-stamped trajectory information in ASCII along with the corresponding 
format definition should be delivered. 

 
13. The airborne (rover) and ground (base station) GPS data should be delivered, but is not 

mandatory provided adequate back-up is implemented by the subcontractor.  However, 
contractually, it may be desirable to make this a mandatory delivery, even if no further 
GPS data processing will be conducted. 

 
Ground Control 
 

14. A list of any known ground points used by the subcontractor along with detailed 
information on each point. 

 
15. The location and description of the base station sites occupied during the data collection. 

 
Reports 
 

16. A report documenting the GPS processing done by the subcontractor, including an 
evaluation of the overall GPS data quality.  The report should identify the average data 
quality and any flight lines or portions of the data set that are considered to have poorer 
(compared to the average) quality data. 
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17. A report documenting the accuracy analysis conducted by the subcontractor.  At a 

minimum the subcontractor should provide a vertical accuracy analysis over open, flat 
terrain.  Horizontal accuracy and vertical accuracy outside open, flat terrain are desirable, 
but not mandatory unless required for regulatory or contractual compliance. 

 
18. A report documenting the actual field data collection noting such things as sensor settings 

(scan angle, scan frequency, laser repetition rate), flight parameters (altitude, actual flight 
path, flight logs), weather conditions, ground conditions, field crew (base station 
operators) notes and any unusual flight conditions. 
 

 
 
 


