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[Abstract]

In this paper, we propose a method predicting the speed of each lane from the link speed using a
neural network. We took three measures for configuring learning data to increase prediction accuracy.
The first one is to expand the spatial range of the data source by including 14 links connected to the
beginning and end points of the link. We also increased the time interval from 07:00 to 22:00 and
included the data generation time in the feature data. Finally, we marked weekdays and holidays.
Results of experiments showed that the speed error was reduced by 21.9% from 6.4 km/h to 5.0 km/h
for straight lane, by 12.9% from 8.5 km/h to 7.4 km/h for right turns, and by 5.7% from 8.7 km/h to
8.2 km/ for left-turns. As a secondary result, we confirmed that the prediction accuracy of each lane
was high for city roads when the traffic flow was congested. The feature of the proposed method is

that it predicts traffic conditions for each lane improving the accuracy of prediction.
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I. Introduction
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Table 1. Machine learning models for predicting road
conditions

Methods
Dynamic Linear Model
Ensemble model
Regression model of
fully-connected network
Multilevel k-Nearest
Neighborhood algorithm

ResNet Road network traffic data prediction, [11]
RNN Traffic congestion estimation, [12]

Traffic speed prediction, [2]
Traffic speed prediction on multiple-roads, [13]

ConvLSTM Traffic speed, [14]

Speed prediction and analysis of nearby road
GNN .
causality, [15]

Speed prediction of urban freeway, [16]

Features

Time series analysis for traffic flow, [7]

Short-term prediction of travel speed, [8]

Traffic speed prediction, [9]

Traffic prediction in incident situations, [10]

LSTM

CNN and LSTM
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Fig. 2. Configuration of 14 links and 8 nodes
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IV. Construction of learning data
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Table 3. Partial instance of target data

2021-07-03 | 7:45 | 52 (52| 8 |19|35|22|14 49|12 |39 |31 31| 28 |23
2021-07-03 | 7:50 | 34 [36|37|43|27 (3225|3810 |44 |31 49| 12 |32
2021-07-03 | 7:55 | 37 [53|37|32|28 |20 28 |28 |44 |34 |17 | 34| 34 |42
2021-07-03 | 8:00 | 44 |60|25|45|36 25|33 28|48 |39 |33 35| 29 |32
2021-07-03 | 8:05 | 46 [60|25|31|24 |27 |26 24|53 |34 45|40 30 |26

]Z_}:O]q o T Target data(lane speeds, km/h]
Going straight Turning right Turning left
2021-07-03 7:00 M 43 55
L 2021-07-03 7:05 56 51 55
Table 2. Partial instance of feature data 2021-07-03 710 7 3 -
2021-07-03 7:15 38 28 28
o Eeatlieldata 2021-07-03 7:20 38 16 34
TIME| L1 [L2|L3|L4|L5|L6 | L7 L8| L9 [L10|L11(L12| L13 L14 by | hony 2021-07-03 7:25 a1 4 40
2021-07-03 | 7:00 | 17 [14|21[16|24 33|22 |17 |48 |52 32| 4 | 41 [30| 7 | 1 2021-07-03 7:30 fll 29 43
2021-07-03 | 7:05 | 22 [38[39]36 28 |39] 26 [31[39 |56 [ 33|31 34 [26] 7 | 1 2021-07-03 7:35 42 37 48
2021-07-03 | 7:10 | 35 [34[39|23 |22 | 28] 41 [22] 21|34 35|26 | 28 [25] 7 | 1 2021-07-03 7:40 21 28 "
2021-07-03 | 7:15 | 52 |41(22(20 (37 [48| 19 [22] 12 |30 |51 |26 | 28 |27] 7 | 1 2021-07-03 745 % 36 29
2021-07-03 | 7:20 | 23 [60(20|30 |38 |20] 24 [19]38 |16 [44 37|31 [31] 7 | 1 2021:07-03 750 3 “ -
2021-07-03 | 7:25 | 33 [46(20]47 |40 | 19] 42 [60[ 36|34 [32 |33 24 [24] 7 | 1
2021-07-03 | 7:30 | 41 |45(47(32 32 |23 |39 |23 33 | 28 |38 | 28 | 44 |24] 7 | 1 2021-07-03 7:55 44 51 41
2021-07-03 | 7:35 | 49 [36]47|54|31 26| 21 23] 40| 40 |56 [ 35| 44 [22| 7 [ 1 2021-07-03 8:00 58 l 36
2021-07-03 | 7:40 | 5 [48[25]20(33|20] 3 [36[60 |40 37|30 45 [19] 7 | 1 2021-07-03 8:05 51 32 30
7 |1
7 11
7 |1
7 [
7 11
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V. Experimental results and analysis

Aedolle 24130 /4 LSTMZ ARESIRIC ohd
3 HAES Al3sto] 2R AlSo] 2A15Y o @APL 3
AoE= g SRSkt A A, £/ dlolHo &
U} U2 2SI AP} Q52 ot E3SHA]
%= o] QAPE 7MY Wkt Table 4= §40 QY=
£2d dlojEo] st Qxet AlQjst OXIS Hlwstal Q)
oh 0|29 A2 Fdut 9dZ At §4 HolH=Z
Adsh Aot

Table 4. Comparison of RMSE according to whether
holiday and day of the week are included in the
feature data.

e Going Turning Turning
Test condition straight right left
Including holidays and days of
the week in feature data 5.1km/h | 7.5km/h | 8.3km/h
Excluding holidays and days of
the week from feature data 5:.0km/h | 7.4km/h | 8.2km/h

728 HolEE gifor 33 £52 AREsH= 9
o Af2E £ 5 AREShs 42l tiste] £ QAFS B
wsich Fig. 30 Yehd Auts B, ARl Al2 £
QAP} 6.4km/hof|A] 5.0km/h= 21.9% 744 1 23]
X2 8.5km/hoj|A] 7.4km/h=2 12.9% Z4AsHA v &F8]A
At2= 8.7km/hollA] 8.2km/h& 5.7% 7Astoict.
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Fig. 8. RMSE of right turn lane according to traffic congestion
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Fig. 9. RMSE of left turn lane according to traffic congestion

VI. Conclusion
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