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Abstract

In this paper, we propose a deep learning architecture that can effectively detect speech segmentation in broadcast
contents. We also propose a multi-scale time-dilated layer for learning the temporal changes of feature vectors. We
implement several comparison models to verify the performance of proposed model and calculated the frame-by-frame
F-score, precision, and recall. Both the proposed model and the comparison model are trained with the same training data,
and we train the model using 32 hours of Korean broadcast data which is composed of various genres (drama, news,
documentary, and so on). Our proposed model shows the best performance with F-score 91.7% in Korean broadcast data.
The British and Spanish broadcast data also show the highest performance with F-score 87.9% and 92.6%. As a result, our
proposed model can contribute to the improvement of performance of speech detection by learning the temporal changes of
the feature vectors.
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Table 1. Database

= °x
o Nz | o | MTEO
Train Korean_broadcast 32h 32 21 64.8
Develop Korean_drama 3h 3 0.9 30.3
Korean_broadcast_12h 12 7.6 59.4
Test British_broadcast 8h 8 4.3 53.9
Spanish_broadcast 12h 12 7.7 64.2
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X 2. Korean drama 3h H]©]El(dev)2] %7} A=}
Table 2. Evaluation result of Korean drama 3h

Structure F-score Precision Recall
CNN (LeCun et al.) 88.8 90.2 87.6
bi-GRU (Lu & Duan) 88.2 88.2 88.3
CRNN (Zuo et al.) 87.1 87.2 87.0
ResNet (He et al.) 88.1 89.4 86.9
CNN+A 89.0 89.0 89.1
CNN+B 87.1 90.8 83.7
CNN+A+B 89.3 89.6 89.1
¥ 32 3k W dlolE] 12413t Ui HU) s R
oJFt} st “ehuf dlolg 3A17F d¥e) th2 A A9 mE
S ALt 2P F ResNet 229 Ad5°] 91.5%2] F-score
E 7P =A T SRR o] dHlolE oA = CNN+A+B
2d2 9179 Fscore® 7HF =7 YEFES™, CNN+A 1
Ao s E3F ResNethUh =2 91.6%2] F-scores H.olF
T Qi EEbet HolH ] ot AR CNN+BE A

T2 CNN9| Adsrth W2 87.1 %2 F-score® UEFITH

3 3. Korean broadcast 12h t]o| €] 2] 7} 2 3}
Table 3. Evaluation result of Korean broadcast 12h

Structure F-score Precision Recall
CNN (LeCun et al.) 90.1 94.8 85.9
bi-GRU (Lu & Duan) 90.1 94.0 86.5
CRNN (Zuo et al.) 91.0 92.6 89.5
ResNet (He et al.) 91.5 93.2 89.9
CNN+A 91.6 94.2 89.4
CNN+B 89.6 94.9 84.9
CNN+A+B 91.7 94.2 89.2

% 490 5= Q= Asel wE dlolele] @ Wo} 2
solek, B AelA AHSE S dolHels A5 ol
~sRl0)7} GeolE AN O g% o] T e

AEREREER

By 9ok gl d ik AdQ
B CNN+A+B 290] 87.9%9}F 92.6%2] F-score® Wl &
drtt 2 Ass BolFdth ot $h=o] dHlolE e A
ST g2A P o] dolelel ARl HolE A=
CNN+A+B R 2Rt CNN+A B 219 X350 89.3%$) 93.1%

9] F-score® ¥/ YEROH, o] BEle] AdFo] M w2

o BTtk ek g5 o] dlojElelA AlRF mEl
< A9 el F CRNN E20| 87.7%2] F-score® F
| ResNet =2

& HAFglon AFQle] HoE o=
92.5%2] F-score®™ £ o= HoFUTh

o]

I 4. British broadcast 8h B ©]E12] %7} A3}
Table 4. Evaluation result of British broadcast 8h

Structure F-score Precision Recall
CNN (LeCun et al.) 86.5 91.7 81.8
bi-GRU (Lu & Duan) 85.1 89.4 81.3
CRNN (Zuo et al.) 87.7 88.7 86.7
ResNet (He et al.) 87.3 88.8 85.8
CNN+A 89.3 92.4 86.4
CNN+B 85.1 91.6 79.5
CNN+A+B 87.9 91.4 84.7

X 5. Spanish broadcast 12h Bl E] 2] H7} Az}
Table 5. Evaluation result of Spanish broadcast 12h

Structure F-score Precision Recall

CNN (LeCun et al.) 92.4 93.9 90.9
bi-GRU (Lu & Duan) 90.9 92.8 89.2
CRNN (Zuo et al.) 92.1 91.8 92.4
ResNet (He et al.) 92.5 92.5 92.5
CNN+A 93.1 93.5 92.8

CNN+B 90.9 92.8 89.2
CNN+A+B 92.6 932 92.1

PEAHO R 6> CNNH+A+B EEel AR A s A4

& Y53t Aga e 5e B
AE BRAS) skl A8 S0 @ BEE A
299 AES ¥olFa Yse ¥ 4 Ytk vk 2y
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Zo] Ariiz g o] Al gy,

HoZo) 2y whele

E 6. CNN+A+B ZEllo] AL A 2] %5 vl
Table 6. Comparison of post-processing for CNN+A+B model

Data Post-proc.| F-score | Precision | Recall
& 89.3 89.6 89.1
2]

Korean drama 3h SR 285 28 3 288

Korean broadcast Bk 91.7 94.2 89.2

12h v &g 90.8 93.6 88.2

British broadcast Gk 87.9 91.4 84.7

8h kRS 87.1 90.3 84.1

Spanish broadcast| 4§ 92.6 93.2 92.1

12h u A g 92.1 92.7 91.6

4. 48
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B Folok ARl WE dlolE o tisiA % 87.99) 92.6
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