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Development of activity sound visualization method for personal evaluation of
PBL
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PBL Project-Based Learning;

In this study, we have developed methods for realizing to support
evaluations of students participating in PBL (Project-Based Learning) on the basis of visualization
technolo?ies of sound information. A method of detection of activated communication in group work
from dialogue voice was examined. We developed the prototype system for presenting a whole condition

of a group work using wearable voice recording terminals. In addition, sound source information
visualization methods based on deep learning neural networks have been investigated.

PBL



PBL Project-Based Learning;

PBL
PBL
PBL
PBL
PBL
@

4

10 20
10 40

1

2
4
2
A
B 33.8%
A B
A B
FO
384
@
3

8.1%

Raspberry Pi Zero W



Micro Electro Mechanical Systems

LAN

Python

HTTP Hypertext Transfer Protocol

®

LSTM Long Short-Term Memory
Convolutional Neural Network
CNN-LSTM

10-fold cross validation

4 CNN
25

MEMS

CNN

\ Macbook

(F—SRETOY S L)

{ IR Y
Arduino | ¥ v Ot
[ By

EAt Y X6

6
CNN 2
+ -2
CNN-LSTM 2 + =2
LSTM =1 2
)
5, 6
7 7
@
7
1 10
10-fold cross validation
1
0.54 F-measure
0.7
1



F-measure

&)

®
A

Rate

294
209

CNN-LSTM

163

60% 90%

1 CNN
F-score Error
CNN

CNN+A

0
3 6 9 12 15 18 21 24 27 30

3 6 9 12 15 18 21 24 27 30

IT T T TT]
C D
50 50
40 40
30 30./\-/'\-———/‘\'\.
20 20
10 10

0
3 6 9 12 15 18 21 24 27 30

3 6 9 12 15 18 21 24 27 30

0
3 6 9 12 15 18 21 24 27 30

3 6 9 12 15 18 21 24 27 30

(LTI
H

G
- —
50 50
40 40
30 30
20 20
10 10
0 4

3 6 9 12 15 18 21 24 27 30 3 6 9 12 15 18 21 24 27 30

[ Il T[] [[<[~]

9
2

[T T TTT =]

CNN-LSTM

CNN  LSTM A

F-score 2
LSTM
F-score
CNN — CNN-LSTM 0.469 - 0.577
CNN+A — CNN-LSTM+A  0.493-0.576
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CNN — CNN+A  0.274 - 0.328
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1 10-fold CV

Method E‘Scor ;;gr ':gﬁ“s Recall
CNN 0.619 1.003 0.645 0.595
CNN+A 0.639 0.963 0.657 0.622
CNN-LSTM 0.645 0.951 0.660 0.630
CNN-LSTM+A | 0.650 0.943 0.661 0.639

2 F-score
AN onnep  CNN-LST  CNN-LST
M+A
0.469 0.493 0.577 0.576
0.274 0.328 0.284 0.355
0.470 0.542 0.454 0.434
0.733 0.738 0.745 0.735
0.652 0.679 0.695 0.690
0.238 0.244 0.248 0.219
0.652 0.738 0.761 0.616
0.321 0.420 0.400 0.418
0.281 0.302 0.183 0.195
0.483 0.540 0.554 0.593
0.318 0.312 0.278 0.227
0.315 0.326 0.312 0.302
0.637 0.705 0.637 0.681
0.179 0.197 0.292 0.252
0.699 0.722 0.747 0.757
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