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Abstract. In this paper, we present an efficient approach to fast classify film
genre by making use of film posters and synopsis simultaneously. Compared
with traditional video content-based classification methods, the proposed
method is much faster and more accurate. In the proposed method, a film poster
is represented as multiple features including color, edge, texture, and the number
of faces. On the other hand, we employ Vector Space Model (VSM) to char-
acterize the texts in the synopsis. Then, we train a poster classifier and a text
classifier using the Support Vector Machine (SVM). Finally, a test film is
classified based on the ‘OR’ operation on the outputs of the two classifiers.
We verify our scheme on our collected film poster and synopsis dataset. The
experimental results demonstrate the promise of our method which achieves the
desirable performance by combining posters with synopsis.
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1 Introduction

More and more films come into our life along with the rapid development of the
Internet. Recent years witness the extensive research conducted in the film genre
classification. However, limited progress has been made due to the challenge of big
data and the ambiguity in the definition of film genres. In this paper, we classify the
film into four categories as illustrated in Fig. 1, and present a generic framework for
film genre classification.

1.1 Related Work

Rasheed et al. [1] extracted low-level visual features from movies manually and
classified them into four genres, namely: drama, action, comedy, horror. Zhou et al. [2]
simultaneously adopted three kinds of features, i.e. GIST, CENTRIST and
W-CENTRIST scene features, to describe a collection of temporally-ordered static key
frames for the sake of representation. Genre classification and test on 1239 movies
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trailers were based on visual vocabulary structured by these features. Huang et al. [3]
employed the same features used in [1] to categorize movies into three genres which
are action, drama, and thriller. Ivasic-Kos et al. [4] utilized film posters to achieve
effective film genre classification. Specifically, they proposed to use a set of low-level
features for multi-label poster classification. The multi-label poster classification refers
to the scenario in which the film poster simultaneously contains two informative labels
from the label set of action, animation, comedy, drama, horror and war, which poses
more challenges in contrast to the conventional genre classification problem in which
only a single label is taken into account. But, its accuracy is very low for inadequate
features. Subashini et al. [11] proposed a method for combing audio and video for
classifying the genre of a movie. His results are better, but vast audio data and video
data are used for his experiments. Paris et al. [12] made use of a thematic intensity
extracted from synopsis and movie content to detect animated movies. However, his
method can not detect other genres of films.

1.2 Our Work

On account of different definitions of film genres currently, it is required to determine
the task-specific film genres beforehand. Specifically, the classical genres available on
the popular film websites are given in Table 1. Without loss of generality, we refer to
massive relevant literatures [1, 3, 4] and divide films into four groups: the horror films,
comedies, love stories and action movies.

In this paper, we take advantage of film posters and synopsis to classify films into
four genres. We train image set and text set by SVM separately. So, we get two
respective predictions. If any prediction is right, we choose the right prediction as the
last prediction of a film. Otherwise the last prediction is decided by the prediction based
on poster.

The rest of the paper is organized as follows: Sect. 2 gives the whole framework of
our proposed method. The following Sect. 3 introduces our elaborated devised features
extracted from images and texts. We provide our experimental results in Sect. 4.
Section 5 concludes this paper.

Fig. 1. The illustrative four films genres (from left to right are horror, love, comedy and action)
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Table 1. The illustrative film genres on major domestic and foreign film website

Genres

So Hu Comedy Love Action Thriller War Science Fiction Disaster
Teng Xun Action Adventure Comedy Love War Crime Thriller Science Fiction
You Ku Comedy Horror Love Action Science Fiction War Crime
iqiyi Love Comedy Action Horror Ethic Science Fiction Crime
YouTube Adventure Animation Comedy Drama horror Love Action
The Movie
DataBase

Thriller Adventure Science Fiction Romance Action
Crime Horror Drama

Fig. 2. The frame work of our method
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2 Proposed Method

Figure 2 illustrates the processing pipeline of our method. First, we obtain
high-resolution film posters and relevant synopsis from several popular foreign film
websites. We operate on six feature modalities for the fine description of posters: color
emotion, color harmony, edge feature, texture, color variance and the number of faces.
Besides, the film synopsis is represented by VSM. We put them into SVM classifier
separately and derive respective detectors from dual modalities, namely image and text
model. Then, we get the first prediction Y1based on image and the second predict-
ionY2 based on text. If any prediction is true, we choose the right prediction as the last
prediction Y of a film. Otherwise Y is decided by theY1.

We simultaneously employ film posters and synopsis to detect film genres for many
advantages.

• “Fast.” It is faster to get the detector of a film, comparing with using the video
content.

• “Accuracy.” We get a high accuracy with combing posters and synopsis. The last
result is up to 88.5 %.

• “Convenience.” We can get the genre of a film with its poster and synopsis at the
situation of non-existent video content.

Last, we classify films by posters or synopsis singly, comparing with our method.

3 Feature Extraction

Under our framework, image features and text features are simultaneously extracted.
Specifically, the features of film posters are obtained by utilizing six low-level attri-
butes: color emotion, color harmony, edge feature, texture, color variance and the
number of faces. Additionally, the texts in the film synopsis are described by making
use of VSM. The feature generations are detailed in the following sections.

3.1 Image Feature

Color Emotion. In real world, color is a chromatic cue which significantly influences
our emotion and feelings. We respond to different colors in very different moods. For
example, we are likely to feel excited, nervous while in an environment full of red
objects. Conversely, lush scenery can make us feel light-hearted and comfortable.
Likewise, blue enables bringing us the feeling of warmness and serenity.

In order to better delineate the color and correlate it with human emotion in
mathematical formulation, Ou et al. [5, 6] proposed that human emotion are closely
related with three factors relevant to color cues: Activity, Weight, and heat:
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activity ¼� 2:1þ 0:06 ða� � 3Þ2 þ ðL� � 50Þ2 þ ðb
� � 17
1:4

Þ2
� �1=2

weight ¼� 1:8þ 0:45 cosðh� 10oÞ þ 0:04ð100� L�Þ
heat ¼� 0:5þ 0:02ðC�Þ1:07 cosðh� 50oÞ

ð1Þ

Where L�;C�; hð Þ and L�; a�; b�ð Þ are the color values in CIELCH and CIELAB
color spaces respectively.

We define each pixel’s color emotion EI as:

EIðx; yÞ ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
activity2 þ weight2 þ heat2:

p
ð2Þ

Color Harmony. Color harmony of two-color combinations has been investigated in
several empirical experiments. Ou et al. [7] proposed a model based on a psycho-
physical experiment of two-color combinations for predicting color harmony of
two-color combinations. The model includes HH (hue effect), HL lightness effect and
HC (chromatic effect.)

HC ¼ 0:04þ 0:53 tanhð0:8� 0:045DCÞ

DC ¼ ðDH�
abÞ2 þ ðDC

�
ab

1:46
Þ2

� �1
2

HL ¼ HLsum þ HDL

HLsum ¼ 0:28þ 0:54 tanhð�3:88þ 0:029DLsumÞ
Lsum ¼ L�1 þ L�2
HDL ¼ 0:14þ 0:15 tanhð�2þ 0:2DLÞ:
DL ¼ L�1 � L�2

�� ��:
HH ¼ HSY1 þ HSY2

HSY ¼ ECðHS þ EYÞ
EC ¼ 0:5þ 0:5 tanhð�2þ 0:5C�

abÞ
Hs ¼ 0:08� 0:14 sinðhab þ 50oÞ � 0:07 sinð2hab þ 90oÞ
EY ¼ 0:22L� � 12:8

10
expf90

o � hab
10

� expf90
o � hab
10

gg

ð3Þ

Where hab = CIELAB hue angle, C�
ab = CIELAB chroma, DC�

ab and DH�
ab are the

difference of two-color in CIELAB color space, L�1 and L�2 are the lightness of two
different colors in CIELAB color space. Color harmony (CH) is defined as:

CH ¼ HH þ HC þ HL: ð4Þ

Edge Feature. Given an image, we begin with its transform from RGB into HSV color
space. The derived value (V) channel is blurred by the 3 × 3 Gaussian filter. Next, the
result is convolved by the Sobel edge detector. Finally, the outlier pixels are filtered by
using the predefined threshold which is empirically set to be 0.5 in our experiment.
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Texture Feature. Geusebroek et al. [8] proposed a six-stimulus basis to express sto-
chastic texture perception. The texture statistics of an image is assumed to drawn from
Weibull-distribution.

wbðyÞ ¼ c
b
ðx
b
Þc�1

e�
1
cðybÞcZ ð5Þ

The parameters of the distribution enable the fine description of the spatial structure
of the texture. The wild size is given by b which represents the contrast of an image
while the gain size c denotes the peakedness of the distribution.

Color Variance. To detect the color variability exhibited in the film poster, we employ
the CIELuv color space, since it is designed to match with human perception. The
three-order covariance matrix q is defined as:

q¼
r2L r2Lu r2Lv
r2Lu r2u r2uv
r2Lv r2uv r2v

0
@

1
A: ð6Þ

Color variance is thus represented by the determinant DF :

DF ¼ detðqÞ: ð7Þ

The Number of Faces. Our observation implies the absence of normal human faces in
the horror film posters and frequent occurrences of frontal faces and profiles in the
comedy posters. Thus, we consider the number of faces in the film poster as an
independent feature and detect human faces in the poster. In implementation, the
detection of front faces is achieved by employing OpenCV containing a haarcas-
cade_frontalface_alt model. The illustrative result is demonstrated in Fig. 3.

3.2 Text Feature

The English film synopsis is crawled from the Movie Data Base (TMDB) [10] website.
We adopt the BOWs framework for obtaining text feature. The synopsis of every film
is taken as a text document, removing the stop word of every text document, getting the
stem of every word in the text document with porter’s [9] algorithm, selecting feature
word with information gain, structuring the Bag-of-words based feature word and
representing every text document in term of VSM.

Reduction of English Stem. There are many forms in the same English word, such as
adjective tense, past tense, progressive tense and so on. So, we must get the stem of
every word for reducing the dimension of features. It has been demonstrated that we
can get a better result compare with others, using porter’s algorithm for reducing
English stem.
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Structure of Bag-of-Words. We should have typical feature word which can represent
the content of every document and the genres of films. Information Gain (IG) is used to
choose the feature word in this paper. IG formula is following:

IGðTÞ ¼ HðCÞ � HðCjTÞ

HðCÞ ¼ �
Xn
i¼1

PðCiÞ log2 PðCiÞ:

HðCjTÞ ¼ � PðtÞ
Xn
i¼1

PðCijtÞ log2 PðCijtÞ � PðtÞ
Xn
i¼1

PðCijtÞ log2 PðCijtÞ

ð8Þ

Where PðtÞ is the document frequency of the feature word T. It counts the number
of documents in S where T appears. |S| is the total number of documents in the corpus.
PðCijtÞ is the document frequency of the feature word T under the situation of Ci

category. It counts the number of documents in D where T appears. |D| is the total
number of documents in the Ci category.

Last Bag-of-Words is been constructed by feature word. At the same time every
document can be described by VSM based on Bag-of-Words.

3.3 Classification

We construct two irrelevantly training set which are image training and text training.
Then they are passed into SVM classifier. We get image model and text model.
Subsequently, we get result Y1 by using image model to predict image test set. We get
result Y2 by using text model to predict text test set. Last, if any prediction is true, we
choose the right prediction as the last prediction Y of a film. Otherwise Y is decided by
the Y1.

Fig. 3. The results of face detection
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4 Experiments

4.1 Dataset

For performance measure of our proposed method, the experiments are carried out on
the collection of websites including the English text and images. We collect 2400 film
posters and 2400 text documents obtained from TMDB and select 4 genres (Horror,
Comedy, Romance, Action) each of which has 600 training examples. We employ
2000 posters and 2000 text document for training and the rest are used for test. Our
dataset is balanced. Each genre has 500 samples in training set. Meantime, each genre
has 100 samples in test set.

4.2 The Result of Experiments

To demonstrate our proposed method, we have performed three experiments: film
genres classification using posters, film genres classification using synopsis, and film
genres classification combining posters and synopsis.

First, we extract the poster features, using SVM classifier which is double Radial
Basis Function (RBF) kernel to predict the genre of a film. The result is shown in
Table 2. We can see that there is low accuracy for classifying films by posters singly,
especially the accuracy of action.

Then, we extract the synopsis features. SVM classifier with RBF kernel is used for
predict the genre of a film. The result is shown in Table 3. We can see that text features
can perform better than image features. The accuracy of each genre has been improved
obviously, especially the accuracy of action which is up to 89 %. Meantime, the
computing time in second experiment is shorter than the previous experiment. How-
ever, the accuracy of comedy is very low according to Tables 2 and 3.

Last, we feed image model and text model which are got from previous two
experiments into the same SVM as before. We fuse the prediction further. The best
result is shown in Table 4. We can see that the accuracy has exceeded 90 % in horror,
love and action. The lowest is comedy which is 81 %. The accuracy of test set is up to
88.5 %. However, the computing time in third experiment is longer than the previous

Table 2. The result of predicting the posters

Horror Comedy Love Action All test set

Accuracy 67 % 61 % 64 % 51 % 60.75 %

Table 3. The result of predicting the texts

Horror Comedy Love Action All test set

Accuracy 70 % 62 % 72 % 89 % 73.25 %
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two experiments. We come to the conclusion that classifying films combing posters and
synopsis can get high accuracy.

5 Conclusions

In this paper, the genres of films are detected by combining posters and synopsis. The
posters are detected with color emotion, color harmony, edge feature, texture, color
variance and the number of faces. At the same time, the synopsis is represented in
VSM. We employ image model to predict image test set and text model to predict text
test set separately. The last fusion is based on the OR operation of two detectors.
Experimental results show that the proposed method is fast, high accuracy and con-
venient in film classification.
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