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The engineer education using Global Positioning Systems for the lower classes at KNCT.

Kiyoteru Hayama™, Isao Tsunoda™, Mitsuhiro Yamasaki ™ *

Abstract We have performed the experimental learning using the Global Positioning Systems (GPS) under the school events

and the homeroom activities. Through this experimental learning program, we are able to educate (1) the awakening of interest in

space-technology and (2) the performing of the ecological commuting for the lower classes at KNCT, Kumamoto Campus.
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Fig. 1. Photograph of GPS
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Table 1. Specifications of GPS
FEHTF MTK (AT 4T T 7)
7T PNk
DGPS WAAS/MSAS(T7E)
K -159dBm
FhEE A7 ::3.0mCEP,DGPS B 2.2m
FORHERE OJ AT — A« H W« JEAT - - SROE T
0y 55k 130,000 £
HE NMEA V3.01
PC LDk Bluetooth, USB
BIR-EMAFAG | B RN 1A, 12 FRIES)
SE-TEE 32.1mm x 30mm x74.5mm, 39g
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Fig. 2. GPS log for climbing Mt. Sengen.
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Fig. 3. Photograph of Dragon boat race.
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Fig. 4. GPS log during Dragon boat race.
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Table 2 Schedule of the experience learning by using GPS.
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Fig. 5. Explanation of principle for GPS system.
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Fig. 6. Example of GPS log on Google Map.

Fig. 7. GPS log on Google Map by student.
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Table 3. Schedule of the experience for the ecological commuting

by using GPS.
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Table 4. Example of GPS log data for the ecological commuting.
RiE g =E FE
130.7593842 32.871563  87.08 Wed Jun- - -
130.7593842 32.8715668  87.16 Wed Jun- -
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Table 5. Example of the calculation of the distance covered by

motorcycle.
REZDIER BEEOREHE BIHEHEmM
0 0.423 0.423
-1.429 -0.423 1.490
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Fig. 8. The situation of the explanation for ecological

commuting.
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Fig. 9. The velocity change at get out of school before the
guidance of the ecological commuting (GPS No.6).
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Table 6. Calculation results of the fuel consumption before the

guidance of the ecological commuting.
BEE iy BE  ER O B
BEE ®E  &E R ®HE O RE
(km) km/h) EE HE # &
3EER 266 1859 004 001 003 0.09 31.07

3ETH 416 1947 0.07 001 0.07 0.15 27.08
4 SER 1489 2914 025 005 0.1 039 3791
45T 14.74 30 025 005 0.11 0.4 36.69
5 SERK 589 27.71 01 002 006 017 3379
5 5T 6.25 18.57 01 002 007 019 3212
6 FEK 411  26.56 007 001 004 012 3536
6 5T 3.59 2557 006 001 0.05 0.12 30
9 FE®K 6.37 20.45 0.11 001 0.07 0.19 34.25
95T 6.54 22.56 0.11  0.01 0.08 02 3287
NEER 11.56 278 0.19 0.03 01 032 3592
&K 10.75  33.89 018 003 005 026 4092

(km/1)
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Fig. 10. The velocity change at the attending school after the
guidance of the ecological commuting (GPS No.11).
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Table 7. The comparison of the fuel consumption before and after

the guidance of the ecological commuting.

A& (km/I) A S
TOiREAT IORE# (%)
4 5ER 37.91 33.7 -11.1
4 5T 36.69 38.04 3.68
5 SEK 33.79 33.38 -1.21
5 5T 32.12 34.18 6.41
6 &K 35.36 35.62 0.74
65T 30 36.05 20.1
9 SERK 34.25 35.71 4.26
95T 32.87 35.14 6.91
1 5&RK 35.92 37.25 3.7
1ME5THK 40.92 38.64 -5.57
iy 34.98 35.77 2.26
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ATE O T 2B OFRER# O GPS 7 27 O EAKIT
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Table 8. The comparison of the average velocity before and after

the guidance of the ecological commuting.

YRR (km/h) FHREE

IoiEERT IofgE (km/h)

4 5ERK 29.14 24.8 -4.34
4 5T 30 30.66 0.66
5 &K 27.711 21.63 -6.08
5 5T 18.57 10.26 -8.31
6 5 &K 26.56 23.84 -272
6 5T 2557 23.32 -2.25
9 BERK 20.45 21.97 1.52
9 5T 22.56 21.72 -0.84
11 BE&ERK 27.8 22.27 -5.53
15T 33.89 25.8 -8.09
iy 26.23 2263 -3.60
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