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A Study on Analysis Methodologies for Designing Driving Behavior-Based Warning

Systems

FINKFEE TS R T LTS48 Kifle Hailu Gebretsadik

1. Research background and objectives

Previous studies have suggested that warnings of risky
driving behavior are adequate in maintaining risky
behavior and thereby reducing motorcycle crashes in
simulators. However, how the behaviors were chosen and
their link to accidents have not been statistically
investigated. In addition to the explicit link between
driving behaviors and safety, it is also critical to determine
the threshold of the influential variables. Thresholds are
boundary values of riding behaviors defining what is
dangerous and safe. Hence, this study demonstrates what
methods should be used to identify dangerous driving
behaviors and how can the thresholds for influential
driving behaviors be determined.

2. Experiment and data collection

In this study, we used data collected by our research
team members using riding simulator-based experiments.
In the experiment, 23 participants took part in a 20-km
course with straight and curved roads. They drove under
the influence of high and low arousal and positive and
negative valence emotional stimuli independently. While

driving on priority roads, participants encountered risks

from crossing vehicles at an uncontrolled intersection.

Figure 1: a) Riding simulator b) Experimental scenario
3. Analysis and results
we adopted three analysis methods. First, structural
equation modeling (SEM) was constructed to select the
influential riding behaviors. The latent factors F1, F2, and
F3 in figure 2 represent the speed variation, lateral

instability, and riding performance respectively.

ER S s22g462@kagawa-u.ac.jp

The SEM results met the performance index criteria
and lateral instability parameters: average lateral
deviation from the center of the lane (DCavg) and rolling

entropy (RE) were found as influential behaviors.
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g,a’éf 04 9,9'1/ 039
re]
0.36 0.83 0.18 0.85

Figure 2: Plot of SEM result

Since thresholds of the behaviors could not be set
using SEM, with both parameters as inputs, a decision tree
and neural network models were then constructed and
compared. The results confirmed that a decision tree
model predicts collision with superior accuracy of 80.6%
to the neural network model's accuracy of 76.5%. The
decision tree method was also able to determine
significant thresholds for DCavg and RE as 0.302 and
0.019, respectively.

4. Conclusions

The algorithm's satisfactory results reflect its ability to
predict collisions. Besides prediction accuracy, model
interpretability is also an essential consideration. Thus,
regarding SEM as the primary modeling tool, decision
trees are the preferred method for determining threshold
values. Finally, the study highlighted how these
algorithms can be used in the design of motorcycle
warning systems. Researchers interested in analyzing
motorcycle riding behavior and designers of advanced

rider assistance systems may find this work useful.
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Mesocrystalline Effect in MnzOs/Ti02 and MnTi0s/TiO2 Nanocomposite
for Enhanced Capacity of Lithium-ion Battery Anode

FNREXRZRLEARMMHBEIFER TH, B
EHRIE feng.qi@kagawa-u.ac.jp

Transition metal compounds are a promising substitute for graphite as lithium-ion battery (LIB)
anode. In this study, mesocrystalline Mn;03/TiO2 and MnTiO3/TiO; nanocomposites were
synthesized using a layered titanic acid Hi.07Ti1.7304 (HTO) precursor. The B-MnOOH layer is
intercalated into the interlayer of HTO by Mn**-exchange treatment of a H,O»-intercalated HTO,
which includes ion-exchange of Mn?" with H' in the interlayer and oxidation of Mn** to B-MnOOH
layer by H20: in the interlayer space. Mesocrystalline Mn2O3/TiO; and MnTiO3/TiO;
nanocomposites with platelike morphology were obtained by heat treatment of the sandwich layered
HTO/B-MnOOH in air and H»/Ar atmospheres, respectively. The electrochemical results suggest that
the mesocrystalline Mn2O3/Ti102 and MnTiO3/TiO2 nanocomposites show a synergistic effect for the
enhanced cycling stability, a mesocrystalline effect for enhanced discharge-charge specific capacity
by improving Li" mobility and enhancing pseudocapacitance in mesocrystalline nanocomposites as
LIB anode materials. The discharge-charge specific capacity of mesocrystalline Mn203/TiO>
nanocomposite is twice as high as that of polycrystalline one caused by the mesocrystalline effect.
Furthermore, the synergistic and mesocrystalline effects cause a stable large discharge-charge
specific capacity of 710 mAh/g for the mesocrystalline Mn,03/TiO2 nanocomposite. This work
proposes a new concept to enhance performance of anode material for LIBs using the mesocrystalline

materials
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Scheme 1. Chemical reaction in this research.

Table 1 Reaction conditions and the crude yields

Amine Solvent Temp.

Yield
(mmol) (mL) c) Catalyst %) State
Melem DMSO
a (2.25) (30.0) 150
Melem Water
b (2.25) (30.0) 60
1 DMSO Yellow
HCD )05 (30.0) 150 37.2 powder
1 Water Light yellow
HC-W.A (2.25) (30.0) 90 AcOH 334 powder
1 Water Yellow
HC-w.P (1.863) (30) 90 PTSA 323 powder
Yellow
1 Water
LC-W.P (0.225) (200) 90 PTSA 39.6 powder
3 1 1,4-Dioxane Light yellow
LC-Di.P (0.225) (200) 110 PTSA 264 powder
27.7°(3.22 A)

Intensity

30 40

26 (degree)

Fig. 1. XRD of HCOF and HC-W.P.
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[3] T. Sapliova et al., Z. Anorg. Allg. Chem., 635, 2480-2487 (2009). [4] W. Kong et al., Chen. Commun., 55, 75-78

(2019).
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