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Development of Rescue Robot for Victim Search at the Earthquake Disaster
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Fig.1 Overview of Rescue Robot(Meisei Rescue Mk-5)
Table 1 Specifications of Meisei Rescue Mk-5
Item Specification
Size (weight) W416 x L460(864) x H 218 mm (35kg)

Servo motor x6
6-DOF Manipulator @

RE40, 150W, 156:1843:1 gear ratio, Maxon Co.Ltd.
Max.Length1.2m, Folded:590x100x126mm (1.38kg)

Thermography 16x4pixel(60x16.4°), -50~900°C, Oaktree-lab.
Distance Sensor GP2Y0A02YKOF, Range:200~1500mm, 6.0g,SHARP
Scanning Laser Range | URG-04LX, 0.02-5.6 m, 240° , HOKUYO Automatic
Finder (SLRF) Co. Ltd.,

Inertial Measurement | Hibot Attitude Sensor, 3-axis(Acceleration, Gyro,
Unit (IMU) Geomagnetic) Sensor, Hibot Co.Ltd.
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[1] RoboCup Rescue actual league home page,
https://sites.google.com/site/robocupjorescuerobotleague/
[2] K.Omori and Y.Yamazaki, Proceedings of the 14th World Congress
in Mechanism and Machine Science, Vol.3, pp.1482- 1486, 2015.

[3] N.Suzuki, and Y.Yamazaki, Proceedings of the IEEE International
Conference on Robotics and Biomimetics, pp. 982-987, 2015.
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Determination of Trace Elements in Carbon Materials

IRFBIENE, TEMELR - BENE DU BIZT CRL, T /38 (F /T 2—T7 T /4 1Y) EORERIBERENEA BHE T, iRAEHZHLDH TS
ZIHD R FEEHBISE - R D56 d B2l OBICIE, SA MBI O TR OIRE AR IRE T 2L EE THD

AlEl, TR —R ) ) F2—7 - RPN E FNDMED S8 7155 - T R A ICPFE /0 Y43 (ICP-OES) I CE &=L 7= il 35
TNZ T BB OB E BT LD ARSI D FiEE RN T5

EH11) h—HRoF/Fa—T (CNT)

A CNT (Carbon Nanotubes) &[5k

> RFETIELNDGRROT 7 A XOWE

> {ERNEIC X > CiE, &BRMEES AV O D

> BRI, TOWREECLEELZRIETLEEZLND
FFZERR% - MEEEICIE. TNOOEBENEETH D
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> HIROEMEZBCNT 28 (RFEEHRE: O >95% @>98 %)
> AERUEIZ&JE il A2 IV /o CVDiE
> Sigma-Aldrich & ¥ E A (SouthWest Nano Technologiesf)
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> HEE RIX 3100 (U 42 fl) 4=

> FEER (HEL ALERRRRE) ] e —
* Fe, Co, Mo, Al% f
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=

e Ak [\ AEHE Fe Co Mo Al
I @ 1 0.1032g 0301 0.169 0.0498 0.303
2 0.1028g 0.303 0.169  0.0500 0.311

SHE 030 0.7 0.050 0.31
@ 1 0.1028g 0225 0.0831 0.0196 0.0405
2 0.1036g 0.223 0.0828 0.0195 0.0470

SYATE 022 0.083  0.020 0.044
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F12) RFHMHE (CF)
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Experimental Results

SAW Filters
SAW filter specifications Delay times
+ Band pass filter « The SAW filter delay times were measured
- Piezoelectric substrate: by swntchmg the RF signal.
128° V-X LiNbOa * The delay time was 63% of the output waveform variation except the delay time of DDS
+ Curie point of LiNbO,: 1200 °C =02 =0
e = = ——H
- Electrode type: single N A ?Gi;lnh;H 200 _ : 00 F’-—
« Material of electrode: Al Transversal SAW Filter Vo 2 >_0_2 53405 ¢ 534ns
- Film thiCkneSS: 1000 A 0 400 XUU 1200 0 400 8()0 1200
Two types of SAW filter A=8 um S 02 E
- 200 2o,
Wavelength il Propagation D ik (5=492MHz) 2 ;
A frequency | h electrode o 128ns, 122ns,
f engtl finger pairs 0 400 xno 1200 0 40 800 1200
[um] e L .
[MHz] Outputs of SAW filters
100A .
6.4 612 (640 pm) 15 * The delay time of A=6.4 um was larger than
that of 8.0 um because
500 (== =
8.0 492 (400 pm) 10 v'Propagation length L was 240 um longer. TTE
vTTE (Triple Transit Echo) was clearly observed.
4‘Circuit Structure and Output waveforms ! !Total Delay Times }—
*Total delay time was defined as the time until the gate driver determines
| | = 100 whether the voltage exceeds the threshold value.
hhg=mmp RF signals | % 0 .
: ; By - 2. wl ! Qﬂ ! L:w Frequency Delay times (ps)
: [ e g Coaxial line | ol ™ i i 1 T Time [ms) - (MHz) Rise Fall
E 2
L= / | b " z o k VAAN 612 053 0.82
Control circuit [ E 2
—1 / 0l 492 0.45 1.01
%2 m—m - Output of the inverter at 10 kHz We accomplished the target delay time of 1 ps.
k] MHz MHz
" ] Rise
g m- ¥ * Supply voltage: 100 V - The delay time was caused by the SAW filter.
z : * The d.elay time difference of - To reduce the delay time, the propagation length L
B e ) ’ e each signal have to be shorten.
(Dc;r:;,or:-.:g;‘a,,:s) Modulated signal Filtered signal Demodulated signal : less than 0.2 Hs FL"
* The dead time: 1 ps ; ;
[ Modulating & Multiplexing ) Filtering >[ Demodulation » W * The delay time was caused by the gate driver.
- To reduce the delay time, the threshold value have to
v" The proposal system was operated without any problems. be adjusted.
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