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 Making LAS an
Open Standard 
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Martin Isenburg, rapidlasso GmbH



2

No “universal” Point Standard
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airborne (and mobile) LiDAR
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LiDAR Details
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LiDAR Details
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LiDAR Details

one laser shot
 can produce

multiple
discrete returns:
 

 x1 y1 z1 (1st of 6)

 x2 y2 z2 (2nd of 6) 

 x3 y3 z3 (3rd of 6) 

 x4 y4 z4 (4th of 6)

 x5 y5 z5 (5th of 6)

 x6 y6 z6 (6th of 6) 
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The LAS format

       20 bytes

       28 bytes

       34 bytes
http://lasformat.org

small header  . . .  followed by
     many million point records
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Dutch National LiDAR (AHN2)
• land area:                      41,526 km2

• density:                8 to 10 shots / m2

• total:        ~ 400,000,000,000 points

               * 28 bytes/point = 11.2 TB 
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Philippine National LiDAR 
• land area: 298,170 km2  

• 2 – 4 shots per m2

• approx. 1.2 trillion points

       ~ 33.6 TB

• often multiple copies
need to be stored

/

0 210 420 630 840105
Kilometers
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LASzip
(or LAZ)
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• fastest encoding / decoding

• highest compression

• used across TB of data

• integrates with LAX spatial indexing

• winner of innovation award 2012 

• open source 

• LGPL-licensed

LASzip
• LAZ = lossless compressed LAS

FREE !!!

http://laszip.org
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• fastest encoding / decoding

• highest compression

• used across TB of data

• integrates with LAX spatial indexing

• winner of innovation award 2012 

• open source 

• LGPL-licensed

LASzip
• LAZ = lossless compressed LAS

FREE !!!

http://laszip.org

search for “LASzip” on

http://youtube.com
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LASindex
(or LAX)
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Spatial Indexing
• efficient access to subset of points

– query area-of-interest

– sample elevation at some position 

– get data from neighbor tiles 
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Simple Extension: LAX files
• access LiDAR in original place and 

format (e.g. LAS, LAZ, SHP, BIN ...)
– create tiny LAX files with the same

 file name that end in *.lax

– size around 0.1 – 0.01 % of LiDAR

– presence accelerates read queries

• assumptions / opportunities
– data should be spatially coherent
– resort points into z-order if needed
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Optimized 
LAS 

(or zLAS)
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• also lossless compressed LAS

• also fast encoding / decoding

• also high compression

• also spatial indexing
– but stored in one file
– also optional sorting (“z-order”)

• additional statistics and histograms 

• maybe selective decoding … ? … ?

Mash-up of LAZ + LAX + sort
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Unique
Opportunity: 

LAS 1.4
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• opportunity: improve & add features
– selective decompression
– rewritable classifications & flags
– add point attributes without rewrite
– <your idea> 

• prevent format fragmentation
– add whatever else “folks” need

New Point Types 6 - 10 
• represent “natural break” 
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5 Step Plan
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Step 1: Make LAS a Standard
• current: LAS is “de-facto” standard

– successful open format

– ASPRS holds specification's copyright

– overseen by LAS Working Group
•  no transparent processes
•  no protocols or “going-on-record”

• future: LAS becomes real standard
– reorganization of (active) LWG team
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Step 2: Make LAZ a Standard
• current: LAZ is “de-facto” standard

– successful open format

– Martin maintains open source code

– guided by community via “LAS room”
•  sort of a “voluntary consensus”
•  google groups and github records

• future: LAZ becomes real standard
– documenting LAZ (for point types 0 - 5)
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Step 3: LAS 1.4 Compressor
• current: no rush, let us get this right 

– NOAA-sponsored compatibility-mode 

– open “call for input” since 2014

– anticipated features
•  selective decompression
•  partial rewrite (flags & classifications)

• future: joint format with all “folks”
– exploit existing “LAS room” process
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Step 4: Make zLAZ a Standard  
• current: not much LAS 1.4 content  

– both LAZ and zLAS can handle it   

– compatibility-mode “buys us time”

• future: work together, test, donate 
– seize opportunity of “natural break”
– avoid quick solution and “format war”
– exploit “LAS room” process to finalize
– let community test just like in the past 
– follow steps (1) & (2) to standardize
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Step 5: Pick an Organization  
• current: LAS Working Group  

– guided industry to one open format 

– big “Thank You!” for achievement

– success has out-grown capacity

• future: same folks but re-organized 
– OGC but very open to public (github?)
– maybe ASTM like E57 
– maybe ISPRS … ? maybe … ? 
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Thank You.

Let us avoid two near-identical
flavors of “optimized LAZ” … (-:


