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High Efficiency Image File Format (HEIF) is a modern digital container format designed for storing and compressing images, image sequences and movies more efficiently than 
traditional formats like JPEG. Developed by the Moving Picture Experts Group (MPEG) and finalized in 2015, HEIF is part of the MPEG-H media suite. 
Key Features: 

• Efficient Compression: HEIF files, particularly those using the HEVC (H.265) codec (known as HEIC), can store images at about half the size of equivalent quality JPEG files. 
• Versatility: HEIF can store individual images, image sequences, audio, video, and timed text streams. 
• Non-destructive Editing: The format supports image derivations, allowing for non-destructive edits such as cropping, rotation, and overlays. 
• Metadata Support: HEIF can store various types of metadata. 

 
Formats such as TIFF and JPEG were designed decades ago and present limitations: 

• They are not efficient for the (high) resolutions of the current cameras 
• They do not support multiple related images in a single file 
• They do not easily incorporate metadata 

 
Need to add a georeference to the HEIF format to make it usable for geospatial applications: GeoHEIF 

ISO BMFF: 
versatile container format designed for storing time-based audio-visual media. The 

foundation for various multimedia file formats and offers flexibility in handling different 
types of media content 

MP4 3GP 

HEIF (High Efficiency Image File Format): 
a modern digital container format designed 

for storing and compressing images and 
image sequences  and video 

GIMI (Geospatial-Intelligence (GEOINT) Imagery Media 
for Intelligence, Surveillance, and 

Reconnaissance (ISR) )  Geospatial Intelligence profile: 
Metadata, and audio. Inclusion of International Atomic Time 

(TAI) nanosecond formatted timestamps, information 
security markings of a dataset, and content identification 

GeoHEIF: 
Geospatially 

enabled  
HEIF 

• The basic structure is a sequence 
of “boxes”, where each box 
structure starts with the same 
header structure, including a box 
identifier (4 character code) and 
content according to the 
requirements of that box. 

• Georeference of a 
multidimensional data is in the 
itemPropertyContainerBox (ipco) 
that is parts of the 
ItemPropertyBox (iprp) in the 
MetaBox (meta). 

Images Video 
FileTypeBox (ftyp) FileTypeBox (ftyp),  
MetaBox (meta) MetaBox (meta  
MediaDataBox (mdat) MovieBox(moov) 

MediaDataBox(mdat) 

• CRSs (specified in a mcrs property in ItemPropertyContainerBox) that includes the definition of the first “2D” dimensions 
• Models to assign two dimensions of the model to image axes (i and j):  

– an affine transformation matrix (specified in a mtxf in ItemPropertyContainerBox) or  
– tie points (specified in a tiep in ItemPropertyContainerBox). 

• Extra-dimensions (specified in a edim in ItemPropertyContainerBox) 
– including the quantized values that can be implicit in a regular grid or a direct list of values for irregular or categorical dimensions 

• Constant values for the zero or more (N-2) extra-dimensions not included in the CRSs (specified in a edvl item property container box) 
• Cell property types (specified in a pcel in ItemPropertyContainerBox) 

– including the name, definition, units of measure, if the measure represent the central point or the cell area, the minimum and maximum values in the data cube, and the 
nilValue and what the nilValue represents. 
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What metadata was added 

ISO Base Media File Format (ISOBMFF) internally ISOBMFF + HEIF + GIMI 

Datacube in a file: Relations of the images to their metadata 
• For each image there are references to:  

– One CRS definition or reference 
– One model to assign the two dimensions of the 

model defined in the CRS to image axes (i and j):  
• In the case of affine transformation matrix and tie points, 

and using nCol and nRow of the image, the bounding box 
(BBOX) and the cell size in CRS units can be obtained 

– Zero or more (N-2) extra-dimensions definition 
– Zero or more values the (N-2) extra-dimensions 
– One or more property definition (one for each 

channel in an image; values are in the images 
themselves) 

The actual relation to 
the cell properties is 
done independently 
in the 
ItemPropertyAssociationBox 
that relates the 
ItemPropertyContainerBox 
to the ImageItemData. 
 

• HEIF file will have: 
– one image item,  
– typically with unsigned short integer values (uint8)  
– and using a uncompressed codec.  

• FileTypeBox includes ogeo brand (GeoHEIF 
file) 

• ItemPropertyContainerBox includes: 
– `mcrs` item property with definition of the 

coordinate reference system (CRS) 
– `pcel` item property with the description of the 

categorical cell property 
– NAME:  “Land cover” 
– DEFINITION: https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Glossary:Land_cover 

– `pcat` item property with the list of possible 
land cover classes: “forest”, “farm”, “water”… ​ 

 

• HEIF file will have: 
– one image item of a single channel 
– Uncompressed codec type 0 (monochrome) 

 

• If the image has geospatial information: 
– FileTypeBox includes ogeo brand (to signal that the 

file structure follows the GeoHEIF) 
– ItemPropertyContainerBox contains : 

• `mcrs` item property with definition of the coordinate 
reference system (CRS) 

• `mtxf` item property with the affine transformation 
matrix if the image is georeferenced  

Examples  of applications 

The Open Geospatial Consortium has started a WG to standardize GeoHEIF 
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