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WASHBURN and CROWE ALGORITHMS 

Washburn and Crowe Algorithms for frames and patterns allow us to classify each frame and 

pattern as one of the seven or seventeen types respectively.  

 

FRAMES 

The Washburn and Crowe Algorithm for frames begins with their division in two types:  

a) with vertical reflection  

a.1) with horizontal reflection – pmm2 

a.2) without horizontal reflection  

a.2.1) with 180-degree rotation - pma2 

a.2.2) without 180-degree rotation - pm11 

b) without vertical reflection  

b.1) with horizontal or glide reflection  

b.1.1) without horizontal reflection– p1a1 

b.1.2) with horizontal reflection – p1m1 

b.2) without horizontal nor glide reflection  

b.1.1) with 180-degree rotation - p112 

b.1.2) without 180-degree rotation – p111 

 

Description: 

The name code of each frame is of the type “p_ _ _ “ and starts with a “p”.  

In the second place we have “m” or “1” if there is a reflection on a vertical axis or not. 

In the third place we have “m”, “a” or “1” if there is a reflection on a horizontal axis, a glide 

reflection or none, respectively. 

In the fourth place we have “2” or “1” if there is a 180 degrees rotation or not. 
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PATTERNS 

The Washburn and Crowe Algorithm for patterns begins by separating the patterns in five 

categories according to their minimal angle of rotation:  

a) 60 degrees - p6, p6m 

b) 90 degrees - p4, p4m, p4g 

c) 120 degrees - p3, p3m1, p31m  

d) 180 degrees - p2, pgg, pmg, pmm, cmm 

e) 0 degrees (without rotations that keep the pattern unchanged) - p1, pg, pm, cm  

Description: 

The name code of each pattern and frame starts with a “p”, except for two patterns: cm and 

cmm. In both cases, the composite motif was obtained through the reflection of a minimal 

motif, whose reflection axis is not parallel to the directions of the translation.  

The letter “m” means there are (mirror) reflections, and when repeated it means there are 

reflections in a non-parallel axis.  

The letter “g” is for glide reflections and the numbers 2, 3, 4 or 6 stand for the minimal angle 

of rotations being 360º divided by the respective number.  

 


