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Innovations in TV content analysis using deep learning: face detection and
tracking of politicians

Kobayashi, Tetsuro
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We developed a system capable of automatically analyzing large volumes of

news footage that cannot be coded manually, by utilizing deep learning to measure the screen time of
political actors. In this process, we proposed a flexible system that does not require training for
each detection target by combining face detection, tracking, and clustering. Using this system, we
conducted an analysis of over 20 years of NHK News 7 footage, and found that while the Prime
Minister®s screen time fluctuates, there is no monotonous iIncrease as predicted by the
presidentialization hypothesis. Moreover, since 2020, the relative screen time of the ruling party
leader on NHK News 7 has increased compared to Hodo Station. These findings were obtained for the
first time through the analysis of a large volume of news videos using deep learning, and provided a
pioneering example of the application of computer vision technology to social sciences.
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Overall CNN FOX News MSNBC
Detector Classifier P R F1 P R F1 P R F1 P R F1
DFSD 098 063 0767 0.98 063 0766 099 066 0792 098 06 0.744
MTCNN KNN 098 062 0759 098 064 0774 099 064 0778 098 058 0.725
YOLO 1.0 068 0.806 0.99 069 0812 1.0 07 0821 1.0 0.65 0.784
DFSD 098 074 0840 097 0.74 0839 099 0.76 0.856 097 0.72 0.826
MTCNN centroid 098 071 0.823 098 0.73 0837 098 0.74 0.846 098 0.66 0.785
YOLO 1.0 077 0.872 1.0 0.80 0.89 1.0 0.79 0.881 099 0.73 0.844
DFSD 098 076 0.854 097 078 0864 099 077 0.863 097 0.73 0.834
MTCNN vote 098 074 0840 098 077 0861 098 075 0.852 098 069 0.806
YOLO 1.0 079 0.884 1.0 082 0901 10 0.80 0.888 099 0.76 0.862
Hong et al. (2021) 096 064 0.768 - - - - - - - - -

Table 4. Evaluation of our method over the three US TV cable news channels.
Note: For reference, we compare to Hong et al. (2021), which needs to be re-trained for newly added individuals.
Note that Hong et al. (2021) use MTCNN as face detector. The best F1 scores overall and for each TV channel
are shown in bold font.

Overall NHK newsT (2013-2021) HODO station (2014-2021)

Detector Classifier P R F1 P R F1 P R F1

DFSD 0.81 0.68 0.732 0.81 0.72 0.763 0.8 0.63 0.701
MTCNN KNN 0.83 0.66 0.735 0.84 0.72 0.773 0.82 0.6 0.696
YOLO 0.8 0.7 0.743 0.81 0.74 0.774 0.78 0.65 0.712
DFSD 0.79 0.74 0.759 0.79 0.77 0.781 0.78 0.7 0.737
MTCNN centroid 0.82 0.75 0.785 0.84 0.77 0.807 0.8 0.73 0.763
YOLO 0.77 0.78 0.771 0.79 0.81 0.796 0.75 0.74 0.745
DFSD 0.87 0.72 0.785 0.87 0.75 0.802 0.86 0.69 0.767
MTCNN vote 0.9 0.72 0.797 0.91 0.73 0.811 0.88 0.71 0.782
YOLO 0.87 0.76 0.809 0.87 0.78 0.826 0.86 0.73 0.792

Table 5. Comparison of our method between two Japanese TV programs, NHK News 7 and Hodo Station, for
different detectors and classifiers.
Note: The best F-scores overall and for each TV channel are shown in bold font.

https://github.com/TeleStats/KAO
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