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Helicopters and small aircraft flying at low altitude in the visual flight rules often
strike against obstacles. According to the aircraft accident reports in Japan, many
collisions with small aircraft were caused by long, thin artificial objects as power
lines because they are often very difficult to find by pilot eyes even when visibility
is good for flight.

An obstacle detection and warning system for civil helicopters is being developed.
An infrared camera and a 94GHz millimeter wave (MMW) radar are used as its
sensor. Experimental MMW radars have been built to examine their propagation
properties and obstacle detection performance. The 94GHz Vivaldi antenna has
been fabricated for a compact radar antenna. Measured results demonstrated that
the experimental FM CW radar has a satisfactory range and accuracy.

Dr. Hideyuki Nebiya (President of AMPLET Communication Laboratory, and a
member of the millimeter radar studying group at ENRI — Electronic Navigation
Research Institute) will explain the technology of millimeter radar, laser radar, and
RFID at this seminar.
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1. 94GHz Millimeter Wave Radar
(Obstacle Detection for Hlicopter Flights)
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2. Millimeter Wave Mono—pulse Radar
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Millimeter Wave Mono—pulse Radar
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Blockdiagram of Experimental Mono—pulse Radar
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Blockdiagram of Transmitter of Mono—pulse Radar
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Blockdiagram of Receiver of Mono—pulse Radar
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Transmitted and Received Signals of Mono—pulse Radar
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3. Constant Fraction Technology
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Ranging Error by Timing Jitter
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Ranging Error by Timing Jitter
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Constant Fraction System
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Constant Fraction Detector
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Advantage of CFD over Normal Comparator
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4. Prototype of 94GHz
Solid States Receiver
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Prototype of 94GHz Solid States Receiver
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Prototype of Vivaldi Antenna
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9. Laser Mono—pulse Radar
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Satellite Laser Ranging System
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( Photo Courtesy of https://directory.eoportal.org/web/eoportal/satellite—-missions/content/-/article/egs—ajisai )
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Our Satellite Laser Ranging System
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between Millimeter Radar
?
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Antenna / Telescope
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( Photo Courtesy of http://www2u.biglobe.ne jp/ sky-bird/ )
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Signal vs. Noise of Millimeter Wave Radar
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Signal vs. Noise of Laser Radar

[——=—=—=—==-=-=-=-==-===1

Recaiving

| Proto Multiplier Tuse
Sigral :

Receiing Signal Dark Current MNoise from

AMPLET Communication Loboratomy ==

Output

| (Multi Photons) Phaoto Multipler Tuke I
| (Single Photor) I
| Siznal Level / I
| / I
| |
| I
| = Tlne |
I [n case of Receiving Strong Signal I
May 24, 2017 Private & Confidential 29
1. RFID
May 24, 2017 Private & Confidential 30

15



RFID using Radar Technology
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Typical Block Diagram of RFID Tag
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Reflection on Transmission Line
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Passive ASK RFID
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RF Switch
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Found at: http://216.121.131.129/article/articleprint/279/-1/1/

Toppan to Produce $20 RFID Reader

The Japanese prmting company says it will have an ultra-low-cost EPC reader on the market by
June.

Jan. 23, 2003 - Toppan Printing Co., the $10 billion Japanese printing, electronics and industrial products
manufacturer is working with two other Tapanese firms to mass produce readers that will cost less than $20, as
well as BFID tags and labels that will cost about 50 cents each.

Toppan has signed agreements with Telermidic an(r plet. |The companes will jointly
develop radio frequency identification tags chips and readers that are compliant with the
Auto-ID Center's specifications.

Amplet, an engineering services company, has worked with Telemidic to develop a o o o — o - = =
dual-frequency, small-scale, low-power BFID reader. Toko Aflkawa, a spokesperson! g Amplet RFID tag |
for Toppan, told RFID JTournal that the readers will cost about 2,000 ven mitially, or | = = = = = = = =

about TSE17. Aikawa did not provide details on how the company could produce a reader that costs about
one twentieth of what many others on the market sell for today.
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Friendship with Prof. Dr. Jong Myung Woo
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Thank you for your attention.
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