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ABSTRACT: Radiometric performances of AMI verified from the ground tests, were re-evaluated during the In-
Orbit Test period of GK2A. ART(AMI Radiometric Tool) has been developed for this purpose. The ART has 
functions to evaluate the BDS(Best Detector Select) Map, Scan Mirror Emissivity, Solar calibrations and IR 
calibrations respectively. First, the BDS Map are newly generated to investigate the status of the BDS Map pre-
defined before the launch. About 1% of the columns of the detector rows were updated based on the analyses. Second, 
the scan mirror emissivity coefficients were re-examined and updated to compensate small dependence of the scan 
mirror emissivity according to the AMI scan angle change. Third, performances of the AMI Solar and IR calibrations 
were investigated. Key parameters, which represent performances of the Solar and IR calibrations such as SNR, 
NEdT, Dynamic Range and Relative Calibration Accuracy, were examined using the ART. Results showed that all 
the radiometric requirements of the 16 channels of AMI are fully compliant with sufficient margins. 

 

1. INTRODUCTION 

 

After the GK2A(Jin, 2012) satellite launch, AMI(Jin et al., 2016) instrument entered the Survival Mode during the 

transfer orbit period. Next, the outgassing activity (~1month) was conducted to eliminate possible contaminants or 

remnant water vapors by heating the instrument. Optical Port Cover(OPC) has been closed during this period to avoid 

any hazardous situations. Pre-functional check out activities such as VNIR channels ON, Target Star List upload, 

Scene and Timeline upload, AMI IOT Timeline upload, etc. were carried out. By opening OPC and transitioning to 

the Operational Mode, AMI Radiometric IOT (In-Orbit Test) has been started. Evaluation of AMI performance 

parameters were intensively investigated and analyzed.  AMI Radiometric IOT has been performed using the plans 

and procedures established based on previous experiences of COMS MI radiometric calibrations (Jin and Seo, 2011). 

 

 

2. METHODS 

 

2.1 BDS MAP Evaluation and Update 

 

BDS(Best Detector Select) MAP was investigated to check up the status of the pre-defined BDS table after the satellite 

launch. Full stack of two data collections: V-V(Output Voltage vs. Bias Voltage) and Long Time Series(LTS) were 

acquired to examine any changes of detector performance primarily driven by a cooling down process after the out-

gassing activity. 

 

2.2 Scan Mirror Emissivity Evaluation 

 

SME(Scan Mirror Emissivity) according the AMI scan angle variation was checked out to evaluate the pre-defined 

SME coefficients determined from the ground tests. The data taken at the Earth Limb area with ten different AMI scan 

angles were employed to investigate the scan emissivity dependence as a function of the AMI scan angle. 

 

2.3 Solar Calibration IOT 

 

Solar calibration IOT was carried out to check up the performance of VNIR channels of AMI instrument. Run-to-Run 

and Day-to-Day stability of the solar calibrations were examined including the investigation of the key solar 

calibration performance parameters (e.g. SNR and Dynamic Range. 

 

2.4 IR Calibration IOT 

 

IR Calibration IOT was performed by 145 timeline iterations (~10min interval) during a 24-hour period. 

NEdT@240K, NEdT@300K and Dynamic Ranges of the ten IR channels were checked up. The stability of IR 

calibration (Relative Calibration Accuracy) were examined as well. 
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3. RESULTS 

 

3.1 BDS MAP 

Fig 1 shows two major BDS evaluation processes using the V-V and LTS data collections. Two reference targets of 

the space-look (cold radiance) and the ICT (hot radiance) were employed for the detector performance evaluation. 

Two seconds stares at the two targets are applied for V-V timeline and 30 seconds stares for LTS respectively. The 

LTS timeline data are mainly used for VNIR screening and the V-V data for IR one. Any columnar data, which 

passed the specified criteria, are flagged as a green and the others (failed elements) red. After the V-V and LTS 

screening processes, the ICT(Internal Calibration Target) Outliers (Fig 2) are also examined using the raw digital 

count data of DPS(Data Processing System). About 1% of the all the elements of VNIR and IR detectors are 

considered to be updated based on the BDS analyses. After the BDS update, both of the Level 0 and Level 1A data 

showed that stripping lines shown in the old images were clearly removed. (Fig 3). 

 

     
 

Fig 1.  Flagging and Ranking Processes using V-V(Left) and LTS collections (Right). 

 

 
 

Fig 2.  ICT Outlier Evaluation Process Based on the Raw Digital Counts data from DPS. 

 

 

 

 
Fig 3.  AMI Level 0 (Top) and Level1A(Bottom) Images Before/After the BDS MAP Update. 

 

 

Index Row CName V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16 Fault CountSucess Count

15 18 Column1 F O O O O O O O O O O O O O F F 3 13

15 18 Column2 F O O O O O O O O O O O O O O F 2 14

15 18 Column3 F O O O O O O O O O F F F F F F 7 9

15 18 Column4 F O O O O O O O O O O O O O O F 2 14

15 18 Column5 F O O O O O O O O O F F F F F F 7 9

15 18 Column6 F O O O O O O O O F F F F F F F 8 8

15 18 F O O O O O O O O O O O O O F F 3 13

15 19 Column1 F O O O O O O O O O O O F F F F 5 11

15 19 Column2 F O O O O O O O O O O O O F F F 4 12

15 19 Column3 F F F F F F O F F F F F F F F F 15 1

15 19 Column4 F O O O O O O O O O O O F F F F 5 11

15 19 Column5 F O O O O O O O O O O O O F F F 4 12

15 19 Column6 F O O O O O O O O O O O O F F F 4 12

15 19 F O O O O O O O O O O O O F F F 4 12

15 20 Column1 F O O O O O O O O O O O O O F F 3 13

15 20 Column2 F O O O O O O O O O O O O O O F 2 14

15 20 Column3 F O O O O O O O O O F F F F F F 7 9

15 20 Column4 F F F F F F O F F F F F F F F F 15 1

15 20 Column5 F O O O O O O O O O O O O O F F 3 13

15 20 Column6 F O O O O O O O O O O O F F F F 5 11

15 20 F O O O O O O O O O O O O O F F 3 13

Index Row CName noise smoothedpseudo Flag

15 18 Column1 0.9776633083766432.449491559852656.93212489871607O

15 18 Column2 0.9605539337944792.757504377961897.77859538747426O

15 18 Column3 5.681194060017682.53638192802966.83667138768113F

15 18 Column4 1.002920132470842.119771501952325.19254214974723O

15 18 Column5 1.0100720020021.863939969612397.10391326162646O

15 18 Column6 1.028481271847882.480448009618266.72596509352468O

15 18 1.005682194123732.254019375572167.78692932314494O

15 19 Column1 0.9873922416930262.457759791304987.45558453036392O

15 19 Column2 0.9978184402806572.76074735341857.3950486717481O

15 19 Column3 0.8602750547960593.183987216162577.31733892087618O

15 19 Column4 0.9954732257349163.204659768000326.57520908773462O

15 19 Column5 0.9708975369112123.010717470247556.59017998797882O

15 19 Column6 0.9899967102870722.235971554765896.57031074405638O

15 19 1.021982401910353.100991994730916.48497352181563O

15 20 Column1 0.9638596810050042.800613476132447.3352546377225O

15 20 Column2 1.053151914113112.919570688365527.44171499133049O

15 20 Column3 5.544344906206962.169255338602837.14095960262968F

15 20 Column4 2.543208934131442.021752480354567.40716279031067F

15 20 Column5 0.9929538632708831.892813531701647.41831556586906O

15 20 Column6 0.9702504151665312.712599498812257.30842471948671O

15 20 0.9706164264567481.573835727849677.1413857451019O
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3.2 Evaluation of Scan Mirror Emissivity 

 

Scan mirror emissivity variation with the AMI scan angle were evaluated using the ten observations of the Earth 

Limb area with a different scan angle. Some dependency of the scan angle was substantially removed after the 

update of the scan mirror emissivity coefficients. (Fig 4). 

 

 

 
Fig 4.  IR6.3 Channel Mean Radiance as a Function of the Swath Number:  

Pre-Launch Values(Left) and Updated One(Right). 

 

 

3.3 Solar Calibration Performance 

 

With the ART, performance of the AMI VNIR channels was investigated. Gain, SNR and Dynamic Ranges of the 

six VNIR channels were computed using the downlinked raw data (Fig 5). The performance parameters of entire 

detector elements of each channel were compared w.r.t specification values. Fig 6 shows the SNR values of all the 

elements have sufficient margins against the spec (blue reference line).  

 

 

 
 

Fig 5.  Plotting of Three Key Parameters of VNIR Channel’s Solar Calibration:  

Gain(Top), SNR(Middle), Dynamic Range(Down). 
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Fig 6.  Computed SNR Values w.r.t the Spec. (VIS04, Side 2). 

 

 

 

3.4 IR Calibration Performance 

 

The radiometric performances of ten AMI IR channels were also examined using the ART (Fig 7). Gain, 

NEdT@240K/NEdT@300K and Dynamic Range values were computed and compared with respect to the 

requirement specifications. All the elements showed sufficient margins against the spec (Fig 8). 

 

 

 

 
 

Fig 7.  Plotting of Three Parameters of IR Calibrations: Gain(Top), NEdT(Middle), Dynamic Range(Down). 
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Fig 8.  Computed NEdT@240K & NEdT@300K w.r.t. the Spec.(Red Reference Line). (IR6.9, Side 2). 

 

 

 

3.5 AMI Radiometric Calibration Performance 

 

The results of the AMI 16 channels’ radiometric performances are summarized in Tables 1~3. Key performance 

parameters met the requirement spec. with sufficient margins. 

 

 

Table 1. SNR(Side 2) 

Channel Spec. Min/Mean/Max 

VIS0.4 261 791/910/1033 

VIS0.5 299 671/758/887 

VIS0.6 130 395/488/567 

VIS0.8 300 331/562/631 

NIR1.3 300 515/790/944 

NIR1.6 300 1128/1369/1593 

 
 

 

Table 2. NEdT@240K(Side 2) 

Channel 
Spec. 

(K) 
Max/Mean/Min 

IR3.8 2.7 2.5/1.3/1.2 

IR6.3 0.40 0.074/0.051/0.047 

IR6.9 0.37 0.075/0.054/0.049 

IR7.3 0.32 0.097/0.076/0.069 

IR8.7 0.27 0.061/0.050/0.045 

IR9.6 0.22 0.051/0.044/0.040 

IR10.5 0.21 0.077/0.043/0.040 

IR11.2 0.19 0.147/0.038/0.034 

IR12.3 0.26 0.038/0.034/0.030 

IR13.3 0.48 0.130/0.065/0.058 
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Table 3. NEdT@300K(Side 2) 

Channel 
Spec. 

(K) 
Max/Mean/Min 

IR3.8 0.18 0.2/0.1/0.1 

IR6.3 0.10 0.017/0.012/0.011 

IR6.9 0.10 0.021/0.015/0.014 

IR7.3 0.10 0.029/0.023/0.021 

IR8.7 0.10 0.024/0.019/0.017 

IR9.6 0.10 0.023/0.020/0.018 

IR10.5 0.10 0.037/0.021/0.019 

IR11.2 0.10 0.078/0.020/0.018 

IR12.3 0.12 0.022/0.020/0.017 

IR13.3 0.30 0.079/0.040/0.036 

 

 

 

 

4. CONCLUSION 

 

The major performance parameters of AMI data were checked out during the GK2A IOT period. The 

radiometrically calibrated AMI data (L1A data) were evaluated using the ART. Results showed that SNR, NEdT, 

Dynamic Range of the AMI has sufficient margins against the requirement specifications.  
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