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Development of an Approaching Object Detector
for Mobile Working Machinery

BT, Y& Ktk
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Abstract

In operations of mobile working machinery, there are risks of serious accidents such as a collision
because driving while working distracts attention of operators and mobile working machinery has
blind spots. Therefore, operators require a warning system to prevent accidents. In this study, we
developed an approaching object detector. This detector outputs a warning of approaches from the side

to the front by detection of motion in real time processing with an image sensor and an FPGA.

KEY-WORDS : Image matching, FPGA, image sensor, approach detection
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Development of Hyperspectral Imaging System for Food Inspection

Toshinori HONMA, Shin'va OKAZAKI, Toshimasa IIJIMA, Mitsuo HASHIBA
Hiroyuki TAKAHASHI, Yoshiaki YANO®*, Hiroshi OHASHI*
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Abstract

In food processing factories, prompt and appropriate response to foreign matter contamination 1is
especially important. Under such circumstances, on-line type X ray inspectors and Metal detectors are
introduced to food production lines. Even with such inspection apparatuses, it is very difficult to detect
non-metal, low density foreign matters, such as a human hair, an animal hair, a fragment of plastics,
and bugs. Therefore, visual inspections are still requisite. To improve food inspection performance, we
consider that the hyperspectral imaging technique 1s a promising technology. A conventional hypterspectral
imaging devices are consisted of a high sensitive CCD Camera and Imaging spectrometer, however,
those devices have disadvantages of lower inspection speed and high production cost.

In this research, we developed new hyperspectral imaging system that consists of hyperspectral
imaging sensor with multi-optics configuration, a programmable illuminator that is capable of
controlling lighting area and illumination intensity to improve the system performance, and a data
analysis method with PCA (Principal Component Analysis) and 1 -class SVM (Support Vector
Machine) for detecting foreign matters.

KEY-WORDS : foreign matter contamination, hyperspectral imaging
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Characterization and Structural Investigation of Fractal Porous-silica
Over an Extremely Wide Scale Range of Pore Size
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Abstract

We have succeeded in creating Menger sponge-like fractal body, 1.e., porous-silica samples with
Menger sponge-like fractal geometries, by a novel template method utilizing template particles of
alkylketene dimer and a sol-gel synthesis of tetramethyl orthosilicate. We report here the first
experimental results on characterization and structural investigations of the fractal porous-silica
samples prepared with various conditions such as calcination temperature and packing condition of the
template particles. In order to characterize the fractal porous-silica samples, pore volume distribution,
porosity and specific surface area were measured over an extremely wide scale from 1 nm to 100 mm
by means of mercury porosimetry, 'H NMR cryoporometry, and nitrogen gas adsorption experiments
together with direct evaluations of cross-sectional fractal dimension. We have found that the pore
volume distribution and specific surface area of the fractal porous-silica samples can be discussed in
terms of different fractal porous structures at different scale regions.

KEY-WORDS : Fractal, Pore size distribution, Specific surface area, Hierarchical porous structure
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Development and Installation Evaluation of Palisaded Heat Exchangers combined
Plastic Pipes for Horizontal Ground Source Heat Pump Systems
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Abstract

A palisaded heat exchanger combined with plastic pipes for residential use was newly developed and
estimated by field tests and calculation as a collector for horizontal ground source heat pump systems.
The exchanger consisted of two header pipes, which were located both sides of the exchanger, and
narrow pipes, which were orthogonally bonded to the header pipes by thermal fusion technique. The
quantity of collected heat of the exchanger was nearly equal to that of the conventional “Slinky type”
exchangers as a result of an experiment for heating at a test house. The COP of the system for
heating was 2.5, which made it utilized. The system had remarkable cost advantage because the initial
cost was less than half that of the systems using vertical heat exchangers. Finally, the suitable
temperature for collecting heat from ground was proposed in order to prevent water freezing and frost
heave of the foundation. The quantity of collected heat was also determined for heating at various
areas in Hokkaido.

KEY-WORDS : Palisaded heat exchangers combined with plastic pipes, Horizontal Ground Source Heat
Pump Systems, Heat-resistant Polyethylene resin, Heat Collecting Design
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Abstract

A palisaded heat-exchanger combined with plastic pipes which i1s more compact than a plastic coil
type-heat-exchanger was newly developed to utilize hot spring as one of sustainable energies and solve
the corrosion or clogging for metal plate-heat-exchangers. The palisaded heat-exchanger was installed
to the pre-heating hot water supply systems that recovered hot water drained from hot spring
facilities. In different field tests, the hot water supply systems covered more than one third of hot
water supply energy of facilities, suggesting that they exhibit excellent saving-energy and superior
economic efficiency because of realistic payback effect. Moreover, maintenance and control methods of
the hot water supply systems, such as removal of suspended solids and dissolution of scales were
proposed.

KEY-WORDS : Palisaded Heat Exchangers combined Plastic Pipes, Preheating Hot Water Supply
Systems, Drained hot water
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Noble Metals Recycle from Waste Printed Circuit Board
Using Mid-Gut Grand of Scallop

Keiichi TOMITA, Motoomi WAKASUGI
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Abstract

Focusing noble metals such as gold and silver, which were involved on the printed circuit board in
small home-electronic device wastes, new noble metal-recovery processing flows consisted of calcination,
leaching, adsorption using the adsorbent originated form the mid-gut grand of scallop, and roasting
were constructed and the most appropriate treatment conditions were determined in each of the
processing. When a bench-scale recovery test from the printed circuit of about 2kg was carried out
under the optimum conditions, recovery efficiency of gold was 80% in the entire process and recovered
materials were decreased up to 1/1000 in mass for the printed circuit board. Then noble metal content
implying total contents of gold and silver was 37% in the recovered materials.

KEY-WORDS : Noble metal, Recovery, Scallop, Printed circuit board, Mid-gut grand, Urban mine
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Development of millimeter wave transmittable metal films
for automotive emblems by sputtering
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Abstract

The automotive millimeter-wave radar requires the millimeter wave transmittable emblems. The
Indium film which both metallic luster and millimeter wave transmittability can be made compatible
has already been put into practice use. Since indium 1s an expensive metal, inexpensive metals coating
with sputtering have been investigated. The film of the tin-zinc eutectic alloy had a sufficient
millimeter wave transmittability. The multilayer coating that the second aluminum layer was formed
on the surface of the first tin layer was also good millimeter wave transmittability. The three-layered
film that the third tin layer was formed on the surface of tin-aluminum multilayer could achieve
metallic luster and millimeter wave transmittability. The prototype of exterior automotive emblem was
produced by using the multi-layered film.

KEY-WORDS : Millimeter wave transmittability, Metallic luster, Sputtering, Metal films, Automotive
emblems
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Prototyping Support Tools for Products Applied Human Measuring
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Abstract

The recent development of wireless communication and sensor technology, the market for human
measurement application products that measure analysis of biological information, such as heart rate
and muscle activity, is rapidly expanding. However, the development of these products have a high
nitial cost, it also takes time to acquire know-how of the system design and software development. In
this study, a support method for developing the function prototype of human measurement application
product development in the early stage at low cost was investigated, and prototyping support tools
consist of biometric software library has been developed. Three case studies of wireless biosensor
product development using the tools and commercially available wireless microcomputer boards were

carried out.

KEY-WORDS : Wearable devices, Biometrics, Ergonomics, Rehabilitation
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Development of Automotive Parts using a Cast Iron of Excellent Ductility
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Abstract

In recent years demand for small cars that are fuel-efficient and less amount of exhaust gas is
increasing, because environmental awareness 1s growing.Automotive parts are required
miniaturization,weight saving,low cost by new manufacturing methods and shorter delivery times.In
manufacturing industry in Hokkaido it is required production technology for lower cost and shorter
delivery times than the conventional when to enter into automotive parts industry.Threfore ,it is
necessary to develop a new production technology.For establishing the automotive parts production
technology for reducing the number of parts and processing steps and saving weight,we developed a
production method for composite parts of cast member and machined member using a cast iron of

excellent ductility.

KEY-WORDS : Cast iron, Ductility, Plastic working,Composite
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®3 HAOSHESR

Ho| BBk Ca Sr Mn Zn Ba
Wl &5 [ @) (%) [ (mg/kg) [ (mg/kg) | (mg/kg)
T 379 0391 677 257 241
2 373 0412 539 208 221
3 377 0422 480 177] 142
7 383 0388 780 239| 202
5 384 0432 661 232| 148
6 370 0406 858| 251 215
7 376 0390 1033 | 244 258
8 371 0415 800| 199] 250
9 381 039 618 196 359
10 381 0373 884| 200] 254
11 378 0383 783| 286 292
Al 12 375 0421 436| 198] 201
A 13 386 0400 744 258 214
Mz 381 0380 723 200 235
W3 381 0388 852 212] 230
16 382 0405 1466| 203| 227
17 384 039 | 682 271 327
13 370 0418 1044 219 200
19 376 0413 588| 230[ 148
20 380 0411 858| 178] 246
21 386 0415 521| 204 1.79
2 380 0410 1279 250[ 3.70
23 383 0422 572 238 132
24 377 0414 747 242 722
TH 380 0404 776 228 252
smErw|  100]| 386| 313| 141| 466
1 386 0388 562 275 236
2 386 0397 614 249] 276
3 385] 0358 722 276] 299
7 377 0380 563 267| 322
5 378 0374 405| 268 3.16
6 375 0346 620 259 282
7 377 0341 734 284 2.66
8 379 0375 5.16| 287] 3.01
9 370 0346 545| 290 320
10 375 0328 528| 232| 3.03
11 383 0386 630 23.1] 320
2 375 0391 420 261] 333
13 382 0384 541 262 241
14 375 0421 544 296] 283
15 386 0375 468| 264 255
16 378 0371 425 240] 257
17 380 0355 385 257 294
13 381 0365 416 263| 222
19 381 0402 475 254 3.08
20 3810 0389 3907| 278] 250
B[ 21 375 0343 615| 232| 226
22 382 0382 576 275| 248
%73 3771 0392 356| 268] 253
24 383 0387 3.72| 283| 274
25 3900 0380 3.68| 278| 274
26 387 0358 614 246| 273
27 388 0363 553| 274 253
28 380 0367 411 263| 257
29 384 0391 608| 321] 220
30 369 0363 496 239| 228
31 384 0398 410 258| 252
32 381 0380 260| 280 247
33 383 0370 425 281] 3.16
34 380 0362 461| 290] 223
35 378 0363 346 283 211
36 368 0406 443 303 238
37 374 0379 406| 279| 234
38 370 0398 398 273| 193
39 373 0369 428| 243| 270
40 376| 0395 398 270| 257
) 380| 0375| 487| 269| 266
smsm|  135| 529| 222 759 132
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1) Gartner: Forecast, 3D Printers, Worldwide, 2015
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