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Goals
Answer the following fundamental
questions:
- How faint an edge can be and still be
detected?
- What is the computational complexity
needed for detection of faint edges?

Abstract
We introduce an efficient method to de-
tect faint curved edges in noisy im-
ages. The first question we address is
how to efficiently detect curved edges.
The second question we address is how
to decide if a curve in the image in-
deed corresponds to a (possibly faint)
edge. Our method takes advantage of
statistical priors on edge contrast and
shape. As our experiments demon-
strate, compared to previous works our
algorithm is more efficient and obtains
higher quality of edge detection.

Matched Filter
Faint edges can be detected using
matched filters, at all lengths and ori-
entations [1].

Detectable Contrast
Maximal contrast of a curve in a pure
noise image:

T (L) =
√

2 log(6N)
L + c
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Efficient Detection
Quad Pyramid [2] Triangle Partition Tree (Our Method)
log4(N) levels log2(N) levels
O(N2.5) operations O(N1.5) operations
Quad tree of rectangles Binary tree of triangles
Stitching of 4 sub-curves Stitching of 2 sub-curves
6N · 20.75L curves of length L 6N · 20.66L curves of length L
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