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Appx. A: Proof of Equation 6

Given that there are K iterations and the classification
loss of is L(yyy, ttt), where yyy = (‖vvv(K)

1 ‖, · · · , ‖vvv(K)
M ‖) is the

prediction and ttt the target, the gradients through the routing
procedure are
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As described in the paper, the coupling coefficients of
the Digit Layer are computed as
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where the superscript t is the index of an iteration, and
Bik = bik +

∑t
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When unrolling the routing procedure (a factor of the
second term in Equation 1), we have
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Since cik ∈ (0, 1), by unrolling the above formulation fur-

ther, we have
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∂û̂ûum|i
≈ 0.

At end of the training process, the coupling coefficients
are polarized. There are close either to 1 or to 0. When cim
is close to 1, the second term in Equation 1 can be ignored.
We have
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When cim is close to 0, We have
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where C is a constant for the given û̂ûum|i. The constant can
be absorbed into the learning rate when propagated back to
scale the gradients of network parameters.

Appx. B: Experimental Setting of CapsNet

Figure 1. The Architecture of CapsNet used in the Experiments.

Training batch size 128
Training epochs 100
Learning rate 0.001
Routing iterations 3
Reconstruction weight 0.0005
Optimizer Adam

Table 1. The Hyper-parameters of the Training Process.
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Appx. C: Visualizing Computational Graphs

Figure 2. The computational graph of computing ∂v̂j
∂û̂ûuj|i

where the
coupling coefficients are treated as a function value of û̂ûuj|i. The
gradients are propagated through the iterative routing iterations.

Figure 3. The computational graph of computing ∂v̂j
∂û̂ûuj|i

where the
coupling coefficients are treated as constants in gradent backprop-
agation.


