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[Abstract]

In this paper, a method for predicting the speed for each lane from the link speed using an artificial
neural network is presented to increase the accuracy of predicting the required time of a driving route.
The time required for passing through a link is observed differently depending on the direction of
going straight, turning right, or turning left at the intersection of the end of the link. Therefore, it is
necessary to predict the speed according to the vehicle’s traveling direction. Data required for learning
and verification were constructed by refining the data measured at the Gongpyeong intersection of
Gukchaebosang-ro in Daegu Metropolitan City and four adjacent intersections around it. Five neural
network models were used. In addition, error analysis of the prediction was performed to select a
neural network experimentally suitable for the research purpose. Experimental results showed that the
error in the estimation of the time required for each lane decreased by 17.4% for the straight lane,
4.4% for the right-turn lane, and 3.9% for the left-turn lane. This experiment is the result of analyzing
only one link. If the entire pathway is tested, the effect is expected to be greater.
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I. Introduction
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Table 1. Artificial neural network models used in
related papers

Using Models Related Paper and Prediction
Linear [1], Time Series Analysis for Traffic Flow
CNN [13], Road Network Traffic Data Prediction
RNN [2], Traffic Congestion Estimation
LSTM [3], Road Traffic Speed Prediction

[5], Development of Traffic Speed Prediction

[4], Speed Prediction and Analysis of Nearby Road Causality
GNN [6], Traffic Speed Prediction
[12], Asymmetric long time traffic speed prediction

[7], Prediction Method for Traffic Speed
[8], Speed Prediction of Urban Freeway
[15], Prediction of urban traffic congestion

LSTM + CNN, RNN

2 AolN gt A AFY sEe s
Table 17} Zo] {13 282 AFg3 A7(1]2} CNN 21
7 RNN 292 ALgsts A7t aigiona], e 4
5 4T 59 Y39 A5 Yo 2JuS FUA LSTM
20 A8 API3Ie} ONN BRE AHgshe AP o)
i), g =2 S00lN TR AF 43 050
ciet A7} BOLIIALISI6L17). A4FE A5 YR
S 3SR A7} ASICH8L A 571 SHoA
2 7P} ojRRol9ln 1 ofsh Alolu] ojaisict
AR 52 3371B0IN Aa 5REY 32 A5 HE
2 J1gsto] ALGSPIUSIIE17)I1610181(19). Closr
ARA02 2P| o} S SR AT 52 5L 5
2 o ©9le] Y3 4z2 Wl A7E
[2131141[8]. A5 e AHESHT 53R

ok
b >
2,

== o

01]*1 [Ok= <
01]/\1 7+ &}
‘?é" A1k 5\_57} o-]tl:47ﬂ Hﬂlsa_}o}—x] o:]:rLo} [10]
WAZOA 3]H MEXI2e}t £SA MEXLZIT 9
7S EL I} asichs A7 S, (11 1
sc oA AR 2o FEUIL 9S mf 500mtS
100mE =2 MEs}sto] 7_| R}2o] WEE A &S
o251}, A&Ro|N A& AlFo] Wafo] WS

4p l‘lf‘ l‘lo

IC ]C H__L;y_} 71—0 aé'q
ATHL AFsHAUH20],
249 WE ol 9
71% SFFTH 1],

ITII. Composition of learning data
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link | length(m) | speed limits | lanes
ab | 1,395m 60km/h 4
ba | 1,40Tm 60km/h 4
bc | 625m 60km/h 2
cb | 624m 60km/h 3
bd | 1,404m 60km/h 4
db | 1,394m 60km/h 4
be | 894m 60km/h 3
eb | 893m 60km/h 2

Fig. 1.

Experimental intersection
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5) RSE: Road side equipment
6) OBU: On-board unit
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Table 2. Link speeds and |7ane speeds from 07:00
to 08:00 on May 2, 2021

feature data target data

(link speeds, km/h) (lane speeds, km/h)
going | turning | turning

ab | ba | bc| cb|bd|db|be| eb straight| right loft

2021-05-02/7:00| 39 | 53 38|23 |32 |33|31|17| 25 35 46
2021-05-02| 7:05| 36 | 51 32|22 |27 |32|31|16| 25 32 51
2021-05-02/7:10| 37 | 52 | 36| 19 | 30 | 33|32 | 17| 47 29 57
2021-05-02|7:15| 36 | 52 | 46| 19 | 23 |33 34| 17| 36 26 62
2021-05-02 7:20| 36 | 52 | 40| 17 | 24 | 33| 27| 22| 29 23 36
2021-05-02| 7:25| 36 | 51 46| 21|29 | 32| 25|20 24 20 30
2021-05-027:30| 35 | 53 | 45| 19 | 28 | 32| 28| 23| 35 21 23
2021-05-02|7:35| 31 | 53 | 40| 19 |26 | 33|31 22| 25 21 17
2021-05-02/7:40| 33 | 54 | 35| 21|28 |32 |31| 24| 31 27 59
2021-05-02| 7:45| 34 | 55 34|24 |28 |32 |34|24| 25 26 25
2021-05-02/7:50| 36 | 50 | 35|20 |29 | 32|30 19| 42 25 35
2021-05-02| 7:55| 34 | 43 /33|19 |27 | 33|26 18| 31 24 45
2021-05-02/8:00| 35 |39 33|22 |25]33|30)| 20| 42 22 55

day |time

IV. Experimental results and analysis
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Table 3. RMSE between link speeds and lane speeds

Going
straight time

Turning
right time

Turning

RLUSE left time

Using link speeds 94 seconds |189 seconds| 154 seconds

Using lane speeds 77 seconds |180 seconds| 148 seconds

Reduction rate 17.4% 4.4% 3.9%

V. Conclusions
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