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. Appears(h, f) A IsStopped(v, f) A IsNear(h, v, f) = GetsOut(h,v, f)

1

a human ID, and “v” for a vehicle ID; “f” is the frame number 2. Disappears(h, f) A IsStopped(v, f) A IsNear(h,v, f) = GetsIn(h,v, f)

at which the event occurs. 3. GetsIn(h,vl, f) & —GetsIn(h,v2, f)

{Event signature Description Y 4. GetsOut(h,vl, f) & ~GetsOut(h, v2, f)

i * S inci H P = A

i A!Jpears(h,f) . A buwen appears ms!dilhe B0l : i __Table 3. Inference results on VIRAT dataset i

i :) ;\jﬂppeharsg:f) ?h?lman disap pear;‘umc:::_ ';le ROT ! Event Precision | Recall F-score i

1 Q P e 3 " ]

| | e, | G St | i | folsn

il oomd ‘ b i S | GetsOut | 3000% | 75.00% | 42.86% |

*: Not generated when the object intersects the ROI boundary. . S

**: Generated only if “Appears” or “Disappears™ event is generated at the Zhang Y-J, Vincent T. “Spatial-Temporal Behaviour Und. ding”. Proceedings of

Ll same frame. Ll the 2nd International Confe on El ics, Co and Control, 201.
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[1l  The Classical Autoencoder

e mapping visible input x to hidden representation y
v=f(x)=s(Wx+b)

e mapping hidden representation y back to input space
2=g(y)=s(Wy+b)

Reconstruction Error
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r | ® Comparison between Classwal Autoencoder and
Denoising Autoencoder 4

e Four examples with
different corruption rate

e Classical Autoencoder:
the bases seem to be
influenced by some

spatial noise
e Denoising Autoencod% ]
smoother and clearer

Corruption Rate = 40% Corruption Rate = 60%

You Q H Z, Zhang Y-J. “A New Training Principle for Stacked Denoising Autoencoders”.

u L Pr di of the 7th International Conference on Image and Graphics, pp.384-389, 2013
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Zheng Y, Zhang Y-J, Larochelle H. “Topic Modeling of
Multimodal Data: An  Autoregressive  Approach”.

Proceedings of Computer Vision and Pattern Recognition,
1370-1377,2014

Zheng Y, Zhang Y-J, Larochelle H. “A Deep and
Autoregressive Approach for Topic Modeling of Multimodal
Data”. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 38(6): 1056-1069, 2016
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Flicker 78 (2.5775KE%,38 K) EHSER
Model | MAP
TF-IDF 0.384 £ 0.004
Multiple Kernel Learning SVMs [6] 0.623
TagProp [31] 0.640
Multimodal DBM [13] 0.651 £ 0.005
MDRNN [15] 0.686 + 0.003
SupDeepDocNADE (1 hidden layer, 625 epochs pretraining) 0.654 £+ 0.004
SupDeepDocNADE (2 hidden layers, 625 epochs pretraining) 0.671 £ 0.006
SupDeepDocNADE (3 hidden layers, 625 epochs pretraining) 0.670 £ 0.005
SupDeepDocNADE (2 hidden layers, 2325 epochs pretraining) | 0.682 = 0.005
SupDeepDocNADE (3 hidden layers, 2325 epochs pretraining) | 0.686 = 0.005
SupDeepDocNADE (2 hidden layers, 4125 epochs pretraining) | 0.684 = 0.005
| |SupDeepDocNADE (3 hidden layers, 4125 epochs pretraining) | 0.691 = 0.005
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Chen Q Q, Zhang Y-J. “Sequential Segment Networks for Action
Recognition”. IEEE Signal Processing Letters, 24(5): 712-716, 2017
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