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The representation of oriented image-structure is an important part of most biological vision 
models. It is possible, for example, to estimate both motion and binocular disparity from the 
responses of oriented filters (Adelson & Bergen 1985, JOSA A 2(2), 284-299). It is particularly 
useful to combine the responses of different filters, in order to obtain a response to edge-like 
structures that is insensitive to slight shifts (in the direction perpendicular to the edge). It has 
been hypothesized that complex cells achieve this by separating the local energy of the signal 
from its phase. We describe an alternative approach, which is based on the 'local jet' 
representation (Koenderink & van Doorn 1987, Biol. Cyb. 55, 367-375). Each jet is computed 
from a set of oriented derivative filters, of order 1 to N, which are applied at a given image 
location. We show that these filters can be used as a basis for a new set, which contains filters of 
a single order, each at a slightly different location. The maximum response, over the new set, is 
insensitive to small image-shifts. This approach can be justified by noting that a Taylor 
approximation of the shifted Kth order filter can be obtained from the N-K higher-order filters in 
the jet. It is shown, however, that a least-squares construction is more practical. Finally, it is 
noted that the responses of the new filters can be obtained from a linear transformation of the 
original N image derivatives. 
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Temporal cues, such as temporal coincidence, can be important for visual grouping. Here, we 
investigated the influence of temporal characteristics on the binding of grating elements into a 
contour using a curvature aftereffect (CAE; Hancock & Peirce, 2008, Journal of Vision, 8, 11). 
On one side of the visual field (contour side), observers adapted to two sinusoidal gratings 
oriented at ±20 degrees from horizontal, presented together to form a chevron-like contour that 
alternated with a blank field. On the other side (component side), the same two component 
gratings alternated with each other. Under these conditions, a straight probe stimulus shows a 
greater aftereffect on the contour- than the component-side, indicating an aftereffect to the 
contour stimulus over and above the tilt aftereffects generated by its parts. Here, we examined the 
dependence of this effect on the temporal coincidence of the components. As the components 
comprising the contour were made increasingly asynchronous, to the point where they were 
perfectly out of phase with each other, we observe a gradual decrease in the amplitude of the 
effect rather than a rapid, nonlinear reduction. Furthermore, keeping the components perfectly out 
of phase, but increasing the rate of alternation between them to 4Hz or greater results again in 
selective adaptation effects. It seems that the mechanism underlying the CAE has rather poor 
temporal precision, integrating any components presented within 250ms of each other. 
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