The HED Edge Detector:
Holistically-Nested Edge Detector



Basic Idea: Edge Detection at Multiple Scale

4 ¥ ) |
Lf I

(c) HED: output

T

(f) HED: side output 4

g

J\f””‘\ﬁg

VIS =
S AR

(g Cannv: @4 — 7

(WY Cannv: 7 — A

(i\Cannv: 7 — Q




Varieties of Deep Network Architectures

 HED uses architecture (e). Exploits the fact that there are cues for
edges at different scales.
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Network Architecture for Edge Detection

* Deep Supervision at each side-output layer.

Input image X We consider the objective function
M
ﬁside(W?w) = Z amf,(;:;?(W, W(T”)), (1)

m=1
where (4. denotes the image-level loss function for side-
outputs. In our image-to-image training, the loss function is
i computed over all pixels in a training image X = (z;,j =
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Balancing the Loss between Edges and Non-
Edges

e Roughly 90% of pixels in images and non-edges. Must balance this to
reward true positives (edges).
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where 3 = |Y_|/|Y|and 1 — 8 =|Y.|/|Y]. |Y_]| and |Y. |
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