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intelligence environment information acquisition system for medium-range data
transmission

Mizumoto, Iwao
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A middle range transmission system for environmental monitoring will be
constructed with Xbee (or Zigbee) and packet data transmitted radio system. Xbee provides high-speed,
two-way communications between the sensor node and sub host station. The communication distance of Xbee
performs about 400m. As the power consumption of xbee is very less, a self electric power supply by a
lead-acid storage batterg and solar cell are employed. The sub host station acquires two-dimensional
weather information by Xbee networks. The host station connected an internet terminal was about 10 km ~
30 km away from the sub host station. The host station constructed with commercial power supply and high
gain antenna is available for continuously measurement and data processing. The host station is available
for automatically delivering information of an avalanche and snow conditions via internet. This system
will be useful for environmental measurement and disaster control.



10

VHF



10kmA&#H 1kmAFH

 —

FARR i blvtaEFl zlouiEd vk
BR fi
hidamcil o
Eak
RS ihackaned I 25
ER
o F 4123 LT —43
e et R e Ittt il ot
a2 e £ A o e~
=] =
[
oo 457 —42
e _. E: 3
T —51,2,3 LT —43
e —mmmm -} R e EESE LR PR
1
AD
2
XBee
Vj EUHER
N/
XBee || EHAIA
= (F#) oY
XBee Bluetooth  Wi-fi
IEEE802.15.4 XBee
XBee
Bluetooth  Wi-fi

XBee

XBee 1
10mW
60m
10

TNC
TNC
ArduinoMega

4

65,536

1

1500m
170

UHF
XBee

R HeC FRH
I ir
FIFaFr> TNC > LARJL b Arduino -|-+> XBee
W@ T 1=vh +— EfRE < Mega < (B
4
UHF
Processing
5
3

XBee




29
27
de e
g 23 R
B o1
19 ——F1
17 /—F2
—— /=3
15+ T T T T T T T T T T T T T T T
FHEEEHEEEEEHE P
B ]
5
945nm
0.05 1450nm
1.3 2
Power Near-Infrared InGads
Source LED 945 1 Photodiode
H }—
Light / 4
Chopper \ /
! | Measured
Near-Infrared 7 j InGass Signal
LED 1450nm Pu\ali’ze\ Solanizer PhD{O[l\OdEL b r;‘\east‘ued
| :
Oscltater Reference "Hofpﬁi;‘igr
Signal
6
945nm
L2388-01  1450nm LED L10660-01
250Hz
900 1700nm
InGaAs PIN
(68370-81
LED 10mm
1000mm
1ms
1
10000

0.2

1450nm

945nm

Intensily Jurb. unil|

1450nm

7
1t T T
— LI ] [ ]
E [ »
f . . . P
= 06 (= . TS NYYIIE B
:: - SR e S ke S o e
; 4 |mm o0 u sun Suomms = S = -
E M 4 AEuna’ SR SN SRS ¢
Z 02 [ reimte s s SN
- SUNEEY WSS MANNES % “05
1]
1] 1a 20 an
Time [min ]
8
1F J T i
B :l-l-. g ﬁ
E 08E . o
= D
= - s
= 0.6 o :u. : + 3 ]
B . iy
= 04+ e
E
Z 02 " i
: Y i
I}
0 1a 20 a0
Time [min.]
9
945nm 1400nm
945nm

1450nm events 945nm events



4 10
5 25
2 4
59
20 25
12 1
5 25

30

25
8
& 2 |
S rainy
g 15 ||
£
£
o 10
< snowy
e 51— I ||

0 T

2011/3/9 14:10  2011/12/27 15:31 2011/12/27 16:36 2012/1/13 17:34
Measurement Dates
10

11

3
I .Mizumoto, et al

Weather  measurement  system using

near-infrared differential spectroscopy

Electronics Letters, 49, p.900-901(2013).
I .Mizumoto, et al

“ Weather measurement system using

near-infrared differential Spectroscopy,

J. of Eco-technology Research, 17[2],

pp-85-88(2014).

FRP ,
, Vol.3, 6 ,pp-49-54 (2014)
6
Xbee
, 26
, H-4 (2014). 9 1 12
, 26

,H-5(2014). 9 1 12

25 ,
6S11-5 (2013), 9

, 26
, H-6 (2014). 9 1
2

20
pp.42-45, (2012 . 6 26 27

FRP
24 )
H-14 (2012). 9 1 12

o 1
, 2012-140567
24 6 22
(€)) MIZUMOTO Iwao
40239257
) OGUMA Hiroshi
40621909
©)

Furuyama Shouichi

90321421



