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 Motivation
Orthogonal panel-hinge framework is a 

special class of 3-dimensional bar-joint 
framework. Restricting panels to specific 
form such as a rectanlge, we can regard its 
form as a more realistic building.
(ex. panel wall, hinge     column)



 Our result
◦ We found some combinatorial and geometric 

sufficient conditions of orthogonal panel-hinge 
framework such that the corresponding graph is 
rigid but the framework is flexible.



 Orthogonal Panel-Hinge Framework
◦ An orthogonal panel-hinge framework is a 

framework which satisfies following properties.
 All panels are rectangles.
 Two panels connected 

by a hinge are perpendicular to 
each other.

 The corresponding graph is simple 
and minimally rigid.



 Orthogonal Panel-Hinge Framework
◦ Input graph
 is a minimally rigid simple panel-hinge graph in 3d.
 corresponds to a panel and           corresponds to 

a hinge.
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 Orthogonal Panel-Hinge Framework
◦ Input graph
◦ Now define following two functions.

◦ For a realized framework of a graph labeled by 
these functions, X labeled panels are parallel to X-
plane and x labeled hinges are parallel to x-axis.
◦ Then we try to characterize the rigidity of the 

framework. 
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 Difficulty
◦ In the following case, though two frameworks correspond 

to the same labeled graph, the left framework is rigid, but 
the right one is flexible.



 1 : Hinges lying on the same straight line at 
framework contain at least one cutset of the 
graph.
◦ Panels can move freely around the straight line.

Flexible framework



 2 : The graph is a simple cycle consisting of 4 
vertex sets and 4 hinges with the same label.

Simplest example



 3 : There is a vertex cutset such that vertices 
have the same label and two edges are  
connected with each vertex, and each of them 
are connected with  hinges with the same 
label.
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