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Development of Ropot, Traffic Safety Advice Robot
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In Japan, seven-year-olds experience an
exceptionally high number of pedestrian accidents.
To address this, the authors developed a traffic safety
advice robot, Ropot, to assist the teaching of traffic
safety to children in the lower grades of elementary
school.

Ropot has educational functions and receptive
functions. In particular, three of the educational
functions, known as “check point remind,” “backward
check remind,” and “check point result review
function,” have not been found in any other device up
to now.

To develop these functions, the authors used
a global navigation satellite system with high-
precision positioning and millimeter wave radar with
good environmental robustness. These functions are
contained within a partner design that is appealing to
children, which enhances the receptive functions.

At an educational trade fair and proving tests,
children, their guardians, and school personnel
responded positively to the educational and receptive
functions, and the effectiveness of Ropot was
confirmed.
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Fig. 1 No. of casualties from pedestrian traffic
accidents (2011-2015)
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Fig. 4 Concept of Ropot device in first grade of
elementary school
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Table 1 Relationship between points of view and

functions of Ropot

Functions
Check point remind
Backward check remind
Check point result review

Point of view

Educational

Partner design
Departure/arrival notification
Current location confirmation
Silent mode

Social receptivity
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® Route history

@ Momentary stop

Clowa (@5
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Fig. 5 System configuration

Table 2  Specification of Ropot device

Item Specification

Size (L x W x H)™" (mm) 81 x 53 x 59
Mass™ (g) 170
Continuous operation time (h) 3.5
GNSS receivable signals GPS

QZSS L1C/A, L1S
Data communication system LTE Cat-M1
Millimeter wave radar 76-77
frequency band (GHz)
Charging connector USB Type-C
Dust-proof/drip-proof Equivalent to IP44
performance

" Except for attachment part
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QZSS L1C/A
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Millimeter wave radar

UI LED
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Remind notification

Vibrating motor

Battery

Li-ion battery
QZSS: Quasi-Zenith Satellite System

Fig. 6 Device configuration
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Fig. 16 Ropot current location
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PHDITWREBEH OISR L LA R E D
DhHBHILEMRTE .

Fig. 17 Hands-on exhibition of Ropot
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169
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uBad
Unanswered

Fig. 18 Evaluation of Ropot concept
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HEERLTE 5w, BTRPOTEIES (34), il
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Fig. 19 Demonstration experiment by elementary
school students
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Fig. 20 Outline of experiment




DERET

xt

K/xq4 207K b Ropot DEIH

VRHEREAANZ L7210 HIMJ[Ropot MK &2 REE LV <
AV PR Z EahC L2tk 2 HR O =D oW % #w
L 7.

Ak, ITNHEERGHEII L TE, ARBRZETNT
ﬁ:&bhfnéiﬁﬁ@%éﬁw$ﬁ%§%%fiw
L7z, EBSINAREETOSMTH D, FajlZRED
K OMREG IZHEBR BT H & 1 & OF AR O H
W, NEB X OSMNE O Z2+3ICFH L, FHicTs
MOFEAR TS,

423 EBER
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AERRATBI O EI A HER: < 7= (Fig. 21).
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Fig. 21 Results of behavioral observation

Continuation status of children’s safety check awareness/behavior
1 (2%) one month later (n=52)

4
11 (8%),
(21%) B Firmly acquired
Somewhat acquired

Acquired for a while after the demonstration,
but now the same as before

36 H No change in safety check awareness/behavior
(69%) due to demonstration

Fig. 22 Continuation of child safety confirmation
awareness one month later
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éust%vbzx“c%ﬁ HHL 5WALASTEHEIT TV &
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7= (Fig. 25).

Feeling of effect of each function (n=52)

Check point
remind function

Backward check
remind function

Check point result
review function

= Effective
Somewhat effective
Not very effective

= Not effective

Fig. 28 Feeling of effect of each educational function

Children’s attachment to Ropot

1(2%) (n=52)

M| had an attachment

| didn’t have an
attachment

Fig. 24 Feeling of attachment
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Feeling of effect of each function (n=52)

Current location
confirmation function

1 (2%)

Departure and arrival
notification function

0

7
(13%)

u Effective
Somewhat effective
Not very effective

= Not effective

17
(33%)

Fig. 25 Feeling of effect of each function to increase
receptivity

Inclination to use one month after

the end of the experiment
(n=52)

®| want to use

| want to use it a little

| don’t want to use it too much
= | don’t want to use it

Fig. 26 Inclination to use after experiment
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