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1 Gaussian Mixture Model for Pseudo Point Labels

A soft mask M € R"*" generated via SEEM can also be represent as M =
{(84, x4) ;‘:Xlw, where s; is the score value locating at z;. To find the pseudo point
label indicating the human head, we use a mixture of two Gaussian distributions

to fit the mask M:
2
G =p(z)= ZﬂjN(xmj» ), (1)
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in which these parameters are estimated effectively through the Expectation
Maximization (EM) algorithm in practice.

In the E-step, the soft assignments are computed according to the current
estimated G. In particular, the likelihood that assigns the i-th score (s;, x;) to
the j-th Gaussian distribution is formulated as:
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After all 2;; is obtained, the parameters in the two-Gaussian mixture G is up-
dated in M-step by maximizing the likelihood:

(2)

Zij = p(zi = jlzi, G)
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With the estimated parameters, we denote the mean ji; of the Gaussian
component with the smaller vertical coordinate (height) as the head location.

2 Performance on NWPU-Crowd dataset

We compare our performance with existing supervised methods on the NWPU-
Crowd test set for reference. The result is shown in Table The proposed
method achieves comparable performance to some supervised models.

Table 1: Comparison with supervised methods on NWPU (test).

Method Label MAE | MSE | Prec Rec F1
TinyFaces Point 2724  764.9 0.529 0.611 0.567
MCNN Point 2325 714.6 - - -
SANet Point 190.6 491.4 - - -
GeneralizedLoss Point  79.3  346.1 0.800 0.562 0.660
Ours None 168.4 547.5 0.762 0.510 0.611
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