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Several researchers have developed valuable visualization methods that represent the more common second order tensors, both symmetric and anti-symmetric, such as stress and strain tensors, velocity gradients, rate of strain tensors, momentum flux density tensors from solids and fluid studies
. For the tensors are generalizations of vector fields, the approach has been to develop the well-studied vector visualization techniques to accommodate extra information. 
Tensor visualization techniques are widespread, from scalar contraction, localized iconic figures to global continuous structures that can convey the continuum spatial properties more effectively and every technique bringing its own advantages comes with inevitable drawbacks such as visual cluttering, and information overloading and information contraction (See Table 1). Depending on the physical/ mathematical property being investigated, vectoral and/or scalar information can be extracted from tensors using inner products and consequently appropriate methods can be employed to visualize the output lower order tensors. More complete methods include Lamé’s stress ellipsoids and Haber glyphs which are localized icons based on eigenvalue-eigenvector decompositions. Reynolds tensor, another localized glyph, but inherits its properties directly from the basic fundamental tensor equations. And by means of hyperstreamlines the underlying topological structure and global properties of tensor fields can also be visualized.
Lamé’s stress ellipsoids
Haber Glyphs
Reynolds tensor
Hyperstreamlines

	Visualization Technique
	Structure
	Advantages
	Limitations 
	

	Scalar/ vectoral contraction
	Conventional graphics/
Localized glyphs
	High precision, 
customization
	Information contraction
	

	Lamé’s ellipsoids
	Localized glyphs
	Principal directions and 
magnitudes 
	Information clutter and visual perception may  be obscured
	

	Haber Glyphs
	Localized glyphs
	Principal directions and 
magnitudes
	Information clutter and visual perception may  be obscured
	

	Reynolds Tensor
	Localized mathematical forms
	
	Visually complex structures 
	

	Hyperstreamlines
	Global structures
	Global properties
	Result depends heavily on seed parameters
	


Table 1 Second Order Tensor Visualization Techniques

� Delmarcelle, T. Hessellink, L. (1993) Visualization of Second order tensor fields with hyperstreamlines.





