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Extracting 2D CNN
Features::

Implementation

ahzh Bl Perform max-min pooling on the frame-level features

import numpy as np

;///51551255 —_— import os

J ) ATx

(T2 i path = "../results/frame_features/"
Extracting 2D CNN features from a pre-trained model ‘ j@g L)

def max_min_conv(video):

) conoltionRell frame_features = np.loadtxt(video, delimiter=",')
Ay ol max_features = np.amax(frame_features, axis=0)
- min_features = np.amin(frame_features, axis=0)

final_t1 = np.hstack([max_features, min_features])

return final_t1

from keras.applications.vgg16 import VGG16

from tensorflow.keras.utils import load_img, img_to_array
from keras.applications.vgg16 import preprocess_input
import numpy as np

model = VGG16(weights="imagenet', include_top=True)
model = Model(inputs=model.input, outputs=model.get_layer('fc2').output)

Processing a video for video in os.listdir(path):

def feature_extraction(img_path):

img = image.load_img(img_path, target_size=(224, 224)) | Video_path ="path to the video’ desc =[]
x = image.img_to_array(img) image_files = os.listdir(video_path) video_descriptor = max_min_conv(os.path.join(path, video))
x = np.expand_dims(x, axis=0) features = [] desc = np.hstack([desc, video_descriptor.ravel()])

for image in image_files:
features.append(feature_extraction
(os.path.join(video_path, image)))

X = preprocess_input(x)
return x

np.savetxt('../results/video_descriptors/'+video, desc, delimiter=",")

iLet’s Try on Google Colab
' https://colab.research.google.com/drive/1cmek311FhfeEUHMQjO3po
O1zHMQv dGw?usp=sharing
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https://colab.research.google.com/drive/1cmeK311FhfeEUHMQjO3poO1zHMQv_dGw?usp=sharing

LSTM and It's Variants ::

Let’s implement a single layer LSTM of 3 time steps for time forecasting problem.

Data
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Predict
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' Let's Try on Google Colab

|
|
' https://colab.research.google.com/drive/INKDUIYEh Q FTZDAuycVUS8J :
|98vzlchT?usp drive link I

LSTM Variants :

e Stacked LSTM - Stacking LSTMs layers
e Bi-directional LSTM — To model temporal
Information both forward and backward
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' Let’s Try on Google Colab |
' https://colab.research.google.com/drive/INKDUIYEh Q FTZDAuycVUS8J :
| 98vzlchT?usp drive link I

e CNN LSTM — To model temporal information on
high level spatial features extracted from CNN

e ConvLSTM - The convolutional operation is
embedded in each LSTM cell

———————————————————————————————————————————

' Let’s Try on Google Colab :
' https://colab.research.google.com/drive/1WWxHoAQ77URZURizHIglxly :
| a3DcX|8QO?usp drive link |



https://colab.research.google.com/drive/1NKDUlYEh_Q_FTZDAuycVU8J98yz1pcHT?usp=drive_link
https://colab.research.google.com/drive/1NKDUlYEh_Q_FTZDAuycVU8J98yz1pcHT?usp=drive_link
https://colab.research.google.com/drive/1WWxHoAQ77URZURizHlqIxIya3DcXj8Q0?usp=drive_link

Video Classification With 2D QNN
+L.STM/GRU :: )
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Let's Try on Google Colab ;
'"https://colab.research.google.com/drive/1EoObCSAgdYkTsMT2xWdqg Khyz6flvQ8Q?usp=drive link
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https://colab.research.google.com/drive/1Eo0bCSAgdYkTsMT2xWdq_Khyz6flvQ8Q?usp=drive_link

Video Classification With Two-
Stream 2D CNN ::

Spatial stream ConvNet

conv1 (| conv2 || conv3 || conv4 || conv5 fullé full7 ||softmax
7X7x96 ||5x5x256 [| 3x3x512 || 3x3x512 || 3x3x512 4096 2048
stride 2 || stride 2 || stride 1 || stride 1 || stride 1 || dropout || dropout
norm. norm. pool 2x2
pool 2x2 || pool 2x2

Temporal stream ConvNet

conv1 || conv2 || conv3 || conv4 || conv5 fullé full7 ||softmax
7X7x96 || 5x5x256 || 3x3x512 || 3x3x512 || 3x3x512 || 4096 2048

stride 2 || stride 2 || stride 1 || stride 1 || stride 1 || dropout || dropout
input norm. || pool 2x2 pool 2x2

video multi-frame pool 2x2
___optical flow 5
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Let’s Try on Google Colab
'https://colab.research.google.com/drive/1C8gPsD sJIxNjlv4Z5kQDifhkTeTg !

i EmY?usp=sharing#scrollTo=KzBVSjDiChk1



https://colab.research.google.com/drive/1C8gPsD_sJlxNj1v4Z5kQDifhkTeTgEmY?usp=sharing#scrollTo=KzBVSjDiChk1

3. Video Classification with 13D
Network :

Inflated Inception-V1

Rec. Field: Rec. Field:
7.11,11 11,27.27

Video

Rec. Field:
23.75,75

Inc Inc b—‘ Inc — lnc ]

Rec. Field: Rec. Field:
59,219,219 99,539,539

Predictions

Inc.

'Let s Try on Google Colab :
Ihtt|os //colab.research.google.com/drive/1wCFRDKQXwydkTtkmPhOi- |
IWKUA4VyAhlh?usp=drive link i



https://colab.research.google.com/drive/1wCFRDKQXwydkTtkmPh0i-lWKU4VyAhlh?usp=drive_link

APPENDIX



1. Stacked LSTM ::

Multiple hidden LSTM layers can be stacked

one on top of another in what is referred to
as a Stacked LSTM model.
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2. Bidirectional LSTM :;

On some sequence prediction problems, it
can be beneficial to allow the LSTM model Implementation

to learn the input sequence both forward  We can implement a Bidirectional LSTM for

and backwards and concatenate both univariate time series forecasting by wrapping
interpretations. the first hidden layer in a wrapper layer called
Bidirectional.

This is called a Bidirectional LSTM.

Outputs

Activation
Layer

Backward g1

Layer

Forward
Layer

Inputs

~ Fully Connected Layer

~ LSTM Layer-3

= LSTM Layer-2

— LSTM Layer-1

- Input Lateral Positions




3.CNN LSTM 3

Input
(silhoustte image) Feature Exfraction Sequence Leaming

------------------------------------------------------------------

A CNN model can be used in a
hybrid model with an LSTM backend
where the CNN is used to interpret

subsequences of input that together —  CNN LS| Video type
are provided as a sequence to an i ——{Fully-Connected |/ 1 rmal  abnormal

Classification

LSTM model to interpret. This hybrid ayer motion)
model is called a CNN-LSTM,
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4. ConvLSTM :;

oiT] | tanh

A type of LSTM related to the CNN-
LSTM is the ConvLSTM, where the
convolutional reading of input is
built directly into each LSTM unit.
The ConvLSTM was developed for
reading two-dimensional spatial-
temporal data.




