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Why are File Formats Important

• File size / Compression

• Color depth

• Transparency

• Array vs vector graphics



Choosing a Format

• Lossless - No reduction in image 
quality (raw image data, working 
copy, long term storage)

• Lossy - Possible loss in image 
quality

• Compression - Data is 
compressed to reduce file size

BMP

JPEG

PNG
GIF

TIFF

*TIFF can be lossy or lossless

PCX
TGA

Lossless
(image quality)

Compression
(file size)

Transparency



File size
• File sizes for a 64x64 image with 16 colors and transparency
• Top row:  Hue += 45
• Bottom row:  RGB, 3 bits incremented (000 to 111)

*JPG compression: 60



BMP

• Developed by Microsoft, 1985

• Lossless, large file size

• Specification
• https://docs.fileformat.com/image/bmp/

• https://www.loc.gov/preservation/digital/formats/fdd/fdd000189.shtml



GIF

• Graphics Interchange Format

• Developed by team at CompuServe led by Steve Wilhite, 1987

• Specification
• https://www.w3.org/Graphics/GIF/spec-gif89a.txt

• https://docs.fileformat.com/image/gif/

• Only 256 indexed colors

• Allows for animation

• Transparency

• LZW compression (proprietary)



PNG

• Portable Network Graphics (PNG is not GIF)

• Developed by "PNG Working Group", 1995

• Specification
• RFC 2083

• ISO/IEC 15948

• https://www.w3.org/TR/PNG/

• APNG for animations (supported by major 
web browsers)

• Compression uses zlib format and LZ77 for 
image data

Tip - Uncheck options such as color 
profile to get a significantly smaller file



PNG Format (Chunks)



PNG IDAT Chunk

• Can use Zlib to decompress (inflate) the data from the IDAT chunk
• How to use decompressed data to reconstruct the image?
• Scanline filter first byte per row:  0 - actual value "None", 1 - add to left pixel "Sub", 2 - add to above pixel "Up"

• Scanline size determined by width value in IHDR (times 3 for RGB)
• Add 1 to 255 to roll over back to 0

1 0 0 0 0 0 255 0 255 1 0 0 255 255 1 1 0 0 255 0 255 1 0 0 255

1 - Scanline value (Sub)

0   0   0 - black pixel      (  0,   0,   0) 

0   0 255 - blue pixel       (  0,   0, 255)

0 255   1 - green pixel      (  0, 255,   0)

0   0 255 - cyan pixel       (  0, 255, 255)

255   1   1 - red pixel        (255,   0,   0)

0   0 255 - magenta pixel    (255,   0, 255)

0 255   1 - yellow pixel     (255, 255,   0)

0   0 255 - white pixel      (255, 255, 255)



More PNG IDAT Chunk examples

2x2 red
1 255 0 0 0 0 0

2 0   0 0 0 0 0

2x2 cyan
1 0 255 255 0 0 0

2 0   0   0 0 0 0
1 255 255 255 0 0 0

2 0     0   0 0 0 0

2x2 white

0 0     0   0 255 255 255

0 255 255 255 0   0   0

2x2 black, white 2x2 r,y,g,b
1 255   0 0 0 255   0

0 0   255 0 0   0 255

1x4 blue
0 0 0 255 

2 0 0   0 

2 0 0   0 

2 0 0   0

4x1 blue
1 0 0 255 0 0 0 0 0 0 0 0 0

1x4 royg
0 255   0 0

2 0   128 0

0 255 255 0

2 129   0 0

4x1 royg
0 255 0 0 255 128 0 255 255 0 128 255 0



JPEG

• Joint Photographic Experts Group

• Developed in 1992 by Joint Photographic 
Experts Group committee

• Lossy compression

• Specification
• ISO/IEC 10918 (~$200)

• jpeg.org



JPEG Quality Comparison

Quality: 90
472 KB

Image dimensions:  1024x768

Quality: 60
227 KB

Quality: 30
138 KB

Quality: 0
19 KB

Zoom: 400%



SVG

• Scalable Vector Graphics

• Developed by W3C (World Wide Web Consortium), 2001

• Vector graphics, Lossless

• Specification
• https://www.w3.org/Graphics/SVG/



TIFF

• Tag Image File Format

• Developed by Aldus Corporation, 1986

• Scanner data

• Specification
• https://www.adobe.io/open/standards/TIFF.html



TGA

• TARGA (Truevision TGA)

• Created by AT&T EPICenter / Truevision, 1984

• Specification
• https://docs.fileformat.com/image/tga/

• Supported by Allegro 4

• Also used for textures



PCX

• PiCture eXchange

• Created by ZSoft Corporation, 1985

• Supported by Allegro 4



HEIC

• High Efficiency Image File Format

• Created by Moving Picture Experts Group, 2015

• HEIC - High Efficiency Video Coding
• Format for Apple / iOS images



WebP

• Developed by google

• Lossless and lossy

• Transparency

• Animations

• Encoder/Decoder -
https://developers.google.com/speed/webp/download



Tools

• Bitmaps
• Gimp (export to most formats)  

• Aseprite (BMP, FLC, FLI, GIF, ICO, JPEG, PCX, PCC, PNG, SVG, TGA, WebP)

• MS Paint (BMP, JPEG, GIF, TIFF, PNG)

• Vector Graphics
• Inkscape (SVG)



Engine Support for Textures/Sprites

Format Unity Unreal Engine Godot GameMaker

BMP Yes Yes Yes Yes

GIF Yes No No Yes

JPG Yes Yes Yes Yes

PCX No Yes No No

PNG Yes Yes Yes Yes

TGA Yes Yes Yes No

TIFF Yes Yes No Yes

Note - TIFF must be named TIF (only one F) to import into Unreal Engine



Engine Support
Godot

GameMaker

Unreal EngineUnity
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