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Brief Introduction to AOE /{%)

e Academy of Opto-Electronics (AOE), established in 2003, is a high-tech research
institution of the Chinese Academy of Sciences (CAS), which is dedicated to
coordinate CAS’s institutes to work together and carry out some prospective or
omitted research on the the development of space and opto-electronic science
and technology.

 AOE, with its headquarter based in Beijing, involves 5 independent research
institutes of CAS located in 4 other cities of China.
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Brief Introduction to AOE

_ The research activities of AOE focus on optical engineering, aeronautical and

aerospace engineering and the application technology.

The application technology consists of opto-electric payload imaging
mechanism and method, the opto-electric payload performance evaluation
and data quality monitoring technology. The research activities in this field
include prospective research and system solution design and implementation.

The aeronautical and aerospace engineering consists of space systems
engineering, satellite navigation and aerostat technology. The research

1| activities in this field include the research of development strategy, the

| prospective research, the System solution design and implementation, key
| technology and system integration.

| The optoelectronic engineering consists of computational optical imaging
| technology, projection optical system technology and large complex laser
1{ technology. The research activities in this field include prospective research,
system solution design and implementation, key technology and system
| integration.




Overview of ETA / +Y),

The Earth Observation Technology Application Department (ETA) was
established in 2005, responsible for the research area of The application

technology in AOE. g ETA )
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system. performance analysis. infrared, LIDAR and SAR.



Current work and achievement in quality assurance g@

~ South China site
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Current work and achievements in quality assurance Iﬁg})

o Atmospheric and field measurements

atmospheric p:' ure, |
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Inflight Calibration & Performance Assessment /q‘;)

Absolute radiometric calibration
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Current work and achievements in quality assurance ,ﬁg})
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Shift of central wavelength in 201

The shift of central wavelength is approximately

4~6nm compared to laboratory measurement.




Current work and achievements in quality assurance Iﬁy})

— Spectral calibration for multispectral sensor with colored targets

* Difficulty: Solving of spectral response function faces ill-condition matrix
* Solutions: The spectral reflectance of 15 multispectral targets were measured to add the
number of equations; Piecewise fitting SRF according to laboratory measurements
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Current work and achievements in quality assurance Iﬁg})

e Payload performance analysis

The payload performances were analyzed through several flight campaigns.

SNR Normalization of hyperspectral sensor in Dynamic range evaluation of hyperspectral Shift of central wavelength of hyperspectral
2010/2011 : sensor in 2010/2011 ; sensor in 2011
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Current work and achievements in quality assurance m

e (Cal&Val method - relative radiometric calibration

Because of the variation in velocity height ratio, the images of hyperspectral imager
between adjacent flight strips lack of comparability for different surfaces.
A 3-D relative radiometric calibration method based on line frequency difference is

proposed to solve this problem.
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Current work and achievements in quality assurance fﬁg})

Spectral range:
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Current work and achievements in quality assurance ,ﬁﬁ)

e (Cal&Val -Color calibration for hyperspectral image

> True color i image composition the spectral luminosity
colorimetrictheory .
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Current work and achievements in quality assurance Iﬁg})

> Color calibration model establishment

A relationship between the theoretical colors and reconstructed colors is
established and used to correct the image
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Current work and achievements in quality assurance Iﬁg})

e The extension of the Cal&\Val test sites — permanent targets

> In order to support in-flight/orbit calibration and long-term monitoring
of payloads, we carried out wide investigations and now are establishing
permanent targets for geometric and image quality test.
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Current work and achievements in quality assurance ,ﬁ}ﬁ)

| » Considering the disassemble characteristic of airborne sensors, in-situ
| high-precision calibration and performance test system is being developed |
on the test site.




Current work and achievements in quality assurance fﬁg})

> T|II now, the Cal&Val test sites can meet the requirements in

sensors

' Ultra-violet

Now of the Cal&Val

sites
Future of the Cal&Val

f’\|te§<'cf step

S radiometric, geometric and spectral Cal&Val of VIS, NIR, SWIR

> The CaI&VaI for MIR and TIR payload will be addressed next step. o
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for optical sensor (VIS, NIR, SWIR) for SAR

Covering the visible, infrared and microwave band
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Current work and achievements in quality assurance Iﬁg})

It can be used in the field to ' To assure the accuracy in the multi-

simultaneously capture the temperature level validation.
variations and emissivity and reflectivity

spectrum for a large area rapidly. Standard airborne spectrometer:
Standard spectrometer imager: Covering VIS, NIR, SWIR and TIR (to 12.5 um) ;
Covering VIS, NIR, SWIR and TIR (to 12.5 um) ; Spectral resolution: 5nm, 10nm, 60nm;
Spectral resolution: 1nm, 5nm, 30nm; Radiometric accuracy: 3%, 3%, 0.5K;
Radiometric accuracy: 2%, 2%, 0.3K; The FOV is larger than 60 °

GSD: 0.002m, 0.002m, 0.05m @1m. GSD: 0.5m, 0.5m, 0.5m @~1km.




Current work and achievements in quality assurance gﬂg

e Hyperspectral thermal infrared data processing and retrieval

Thermal infrared remotely sensed radiance, which is a measurement of emitted signals from
both the surface and atmosphere, consists synthetic effects of land surface temperature,
emissivity, atmospheric profiles of temperature and water vapor, and other gas contents.
A key issue in the retrieval is the ILL-POSED problem (unknowns > equations).

Because the surface emissivity spectrum is generally smooth
enough, it can be represented as a piecewise linear function.
The number of unknowns will be efficiently decreased.
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Current work and achievements in quality assurance Iﬁgﬁ)

e Hyperspectral thermal infrared data processing and retrieval

The performances of TES methods for hyperspectral TIR data are also
influenced by the radiometric, spectral and other properties of the
hyperspectral sensors. The influence is necessary to be analyzed!

Five published TES method:
» lterative spectrally smooth temperature-emissivity separation method

method (ARTEMISS) (Borel, 2008)
» Spectral smoothness method (SpSm) (Kanani et. al, 2007)
» Downwelling radiance residual index method (DRRI) (Wang et. al, 2008)
» linear spectral emissivity constraint method (LSEC) (Wang et. al, 2011)
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(ISSTES) (Borel, 1997) i .
> Automatic retrieval of temperature and emissivity using spectral smoothness | = | . I ,
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> All methods are affected by spectral shifting and FWHM % -ESER'
broadening but in different magnitude. 50-4 ‘

» LSEC (wang et. al, 2011) was the most insensitive method to the B I ‘
spectral shifting and FWHM broadening of the sensor. So, it may be H I
the best choice among the published method. But, much more 02
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Prospect VY

* The extension of the Cal&Val test site
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* If you require transportation from the airport or train station to the hotel
when you arrive in Shanghai, please send your travel information by e-mail
to the WGCV Secretariat (Eric.Arsenault@asc-csa.gc.ca) by April 30th or
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