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Abstract

Abstract

Shortwave infrared spectral band, which ranges from 1um to 3um, is one of the
most important bands in remote sensing. Shortwave infrared remote sensing has
important and special function in land, sea, vegetation remote sensing application.
Many current remote sensing devices include shortwave infrared spectral
band.Research results have showed that InGaAs shortwave infrared sensor has many
advantages such as higher directivity and good performance in room temperature. It 1s
believed that InGaAs shortwave infrared sensor will be the main shortwave infrared
sensor in the future. China has begun to research and manufacture InGaAs infrared
shortwave sensors and has acquired some good results.

An imaging spectrometer of one spatial remote sensing satellite requires
shortwave infrared band. The shortwave infrared sub-system of the imaging
spectrometer will use this kind of homemade InGaAs shortwave infrared sensor. The
research of this dissertation is to build a prototype of shortwave infrared camera
according to the requirement of the imaging spectrometer. The camera prototype
adopts the push-broom scanning mode, uses homemade InGaAs shortwave infrared
linear sensor and acquires large field of view by stitching two small fields of view.

The main creative work includes:

1. Deep research was done on the application of homemade 512X 1 InGaAs
shortwave infrared linear sensor. Found sensor’s performance measurement
method and the way to elevate the S/N ratio and image quality. Designed the
wide filed of view prototype camera through stitching two small field of view
and acquired high quality image.

2. Widely researched on the imaging technology and image process algorithms.
Found solution to eliminate the jagged lagging shadow in the images.
Validated the kinds of image process algorithms, such as accumulation and
averaging, data realignment, background cutting, nonuniform correction,
image stitch and restoration of blurred image from rectangular sensor element.
These algorithms showed notable effect in application of prototype camera,
especially the new nonuniform correction algorithm and the new image stitich
algorithm..

3. Deeply compared the performance and application characteristics of

v
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homemade 512X 1 and foreign 1024 X1 InGaAs shortwave infrared linear

sensors, through which valuable improvement suggestion on homemade

sensor was proposed.

Key Words: Shortwave infrared, InGaAs, Sensor, S/N ratio, Nonuniformity correction, Stitch of

field of view
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