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Flight test results of advanced night-vision sensor
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In the defense field, optical sensors are used in various applications depending on characteristics of each wavelength.
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Nighttime reconnaissance,
surveillance and pilot support
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Aiming with a laser
and generating range image

Superior in hot and humid
environments, hot targets
and missile detection

Superior in low-temperature dry environments,
low-temperature targets and wide-coverage
searches
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Since the wavelength is longer than that of visible rays, 2
visibility cannot be attenuated by small particles.
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The visibility in the SWIR band can be gained by
night glow.
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Because the night glow illuminates the ground without
moonlight.
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H 88 : Gerald C. Holst et al. “A new radiometric unit of measure to characterize SWIR illumination”
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SWIR images close to VIS images are taken by detecting night glow in an outdoor environment with out moonlight.
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Establish night vision device technologies that are expected to improve target identification with SWIR and MWIR image fusion.
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The night glow is due to OH molecule radiation after exciting its state
by absorbing the ultraviolet rays from sun.

FEMNRE-FANTOD

Night glow seen from space
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Photoelectric conversion principle of the SWIR sensor
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Detects SWIR rays by absorption of InGaAs layer
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Prototype of the sensor that can operate at high temperatures
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Operating temperature

Photoelectric conversion principle of the MWIR sensor \
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By thinning the layers, wave functions overlap multiple layers to form mini-bands.
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Detect MWIR rays by transitions between mini-bands.
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H I_J*EIEJ-._f-cJ~ E * }EZIIIJ7)I/:|\\ U XA@@E# Consideration of highly accurate target identification algorithm
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Detect heat sources using MWIR image
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Research cooperation on nighttime situational awareness technology
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ﬁ; Acquisition, Technology & Logistics Agency Japan Aerospace Exploration Agency
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Future Capabilities Development Center Aeronautical Technology Directorate
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Prototype of advanced night-vision sensor Situational Awareness and Visual Enhancer for Rescue Helicopter Project
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Research of night vision sensor technology Research of situational awareness aid technology by night vision
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To improve object recognition capability, we prototyped SWIR / MWIR To ensure safe flight at night, JAXA have been testing and evaluating
technologies that project images from LWIR and night-vision sensors

sensors and research image fusion, identification algorithm. e _
onto an HMD for piloting assistance.
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Flight test of advanced night-vision sensor performance test @ Taiki city, Hokkaido
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Based on a research cooperation agreement with JAXA, we jointly conducted flight test.
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Helicopter operation, HMD adjustment and operation
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Adjustment and operation of sensors and gimbals
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H B8 : https://www.town.taiki.Hokkaido.jp/soshiki/kikaku.uchu/aerospace.html
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A total of 18 flights during the month of October
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Flew assuming tasks of “Road following”, “Low altitude flight”, “Rescue work”, “Approach landing”, etc., and verified whether we could present sufficient information
to accomplish each task.
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Dlscussed |mpre33|ons of images and HMD displays Wlth hellcopter pllots belonglng to the Self-Defense Forces.
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Evaluate the effectiveness of fusion methods of SWIR and MWIR image information from the viewpoint of flying tasks
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Set three indicators : “Recognition of perspective and depth”, “Visibility due to resolution and noise”, and “dynamic range”.
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Compare and evaluate the case of no fusion and three types of fusion methods
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Evaluation of each image by pilots of Japanese Self-Defense Forces
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Regardless of scenes, the evaluation tended to be high when the SWIR image
was fused with the inverted MWIR image.
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Confirmed a certain effect of the fusion process because the fusion image tends
to be evaluated higher than the SWIR / MWIR image.
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During the exchange of opinions with the pilot members, there were many comments on the “miniaturization” and “wide dynamic range”
of the sensor in addition to fusion methods, and we confirmed the necessity of these.
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Prototype SWIR and MWIR sensors
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Prototype SWIR sensor with wider band than conventional sensor by wavelength control by type II superlattice structure
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Prototype MWIR sensor that can be operated at high temperatures by suppressing dark current
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Based on a research cooperation agreement with JAXA, we jointly conducted flight test
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Conducted flight test for one month in Taiki city, Hokkaido
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Received comments from Japanese Self-Defense
Forces pilots and extracted issues for practical use
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We plan to continue our research to reduce the size and
widen the dynamic range of the night vision sensor




