ATTACHMENT O

OLI KEY PERFORMANCE REQUIREMENTS

I.  Introduction and Summary

Specific elements of specification performance are defined as “Key Performance Requirements” (KPRs) for the purposes of Incentive Fee Criteria.  Performance Incentives will be determined and applied as stated in Contract Clause B.5.
The negative incentive percentages (“Fee”) are applied against the monthly allocation of negative incentive.  The monthly allocation is equal to the total earned award fee divided by 60. Monthly negative fees will be determined based on monthly performance of KPRs. 

The calculation of the maximum potential negative performance incentive fee over the entire incentive fee period is equal in amount to the total earned award fee (including any base fee). The contractor is liable for the maximum negative incentive fee over the entire incentive fee period only if 100% negative incentives are applied for every month of the 60-month period.  The following table summarizes the KPRs and the total possible negative fee associated with each:
Monthly Maximum Negative Incentive Fee Summary

Maximum

Negative

Key Performance Parameter

Incentive (%)


100
Availability

 100

Imaging Execution


100
Signal to Noise Ratio


99
Edge Response Slope


100
Image Swath Width


100
Coverage


100
Band to Band Registration Accuracy


90
Focal Plane Temperature Control


50
Radiometric Stability


90
Pixel-to-Pixel Uniformity (each for Field of View, 



Banding, and Streaking)


100
On-Board Calibration Devices


100
Dead or Inoperable Detectors


100
Out-of-Spec Detectors


100
Ancillary Data Output

The positive incentive percentages (“positive fee”) are percentages of the available monthly incentive. The available monthly incentives are stated in Contract Clause B.5. Each “positive” KPR has a percentage of the available incentive fee associated with it. If all six positive KPRs are met, then 100% of the available positive fee will be earned for that month.   The following table summarizes the positive-incentive KPRs and the total possible incentive fee associated with each:

	Monthly Maximum Positive Incentive Fee Summary

	
	
	
	
	

	Maximum
	
	
	
	

	Positive
	
	Key Performance Parameter

	Incentive (%)
	
	

	
	
	
	
	

	18
	
	Signal to Noise Ratio
	

	18
	
	Radiometric Stability
	

	18
	
	Band to Band Registration Accuracy

	18
	
	Pixel-to-Pixel Uniformity
	

	18
	
	Dead or Inoperable Detectors
	

	10
	
	Out-of-Spec Detectors
	


II.  Key Performance Requirements

1. Availability 

Key Performance Requirement (KPR): The OLI shall be available for collecting image data that meets the OLI image requirements at least 98% of the time as stated in the OLI Requirements Document Section 4.7.
Metric: In the following table, the Negative Fee amount is based on the percentage of time the OLI instrument is available for imaging.  

	Percent Available
	Negative Fee

	93% to 100%
	0

	90% to 92%
	20%

	85% to 89%
	50%

	80% to 84%
	75%

	<80%
	100%


2. Imaging Execution
KPR:  The LDCM OLI shall successfully collect 99.9375% of commanded image data over any 16-day observation period. 
Metric: In the following table, the Negative Fee amount is based on the fraction of image data the OLI instrument successfully collects compared to the commanded image data collects. 

	Percent Execution
	Negative Fee

	99.9375% to 100%
	0

	99.75% to 99.9374%
	20%

	99% to 99.74%
	50%

	85% to 99%
	75%

	<85%
	100%


3. Signal to Noise Ratio

KPR:  The OLI shall meet the OLI Requirements Document paragraph 5.6.2.1 Detector Signal-to-Noise Ratios (SNRs). 

Metric: In the following table, the Negative Fee amount is the percent fee per Band. The median SNR at Ltypical of each Band will be used to compare against the SNR requirement at Ltypical.

% degraded 

from SNR at Ltypical Req   
Negative Fee per Band
10% to 20%
 

3%

21% to 30%
 

5% 

31% to 40%
 

7%

 >40%

 

12%

         

For example, if the median of each of Bands 1, 2, and 3 were degraded 20% from the requirement, and Band 9 was degraded 35% from the requirement, then the total negative incentive fee for this KPR would be 

(3 * 3%) + (1 * 7%) = 16%. 

The Signal to Noise Ratio is identified as a Positive Incentive Parameter. 18% of the monthly available incentive is applied to this KPR.
Two conditions shall be met to earn a positive incentive fee: 1) At least 99% of detectors in all bands shall have a signal to noise ratio greater than 80% of the median value, and 2) The median signal to noise ratio per band shall exceed the level of performance contained in the OLI Requirements Document by a percentage shown below:

Percent greater than  


Percent available positive 

SNR at Ltypical Req


fee awarded per Band                          
25 to 50%



1%

>50%




2% 
For example, if Bands 1,2, and 3 were 30% over the requirement, bands 4,5, and 6 were 60% over the requirement, and bands 7, 8 and 9 were 5% over the requirement, then the total positive fee earned is (3 * 1%) + (3 * 2%) + (3 * 0%) =  9% total positive fee awarded. If all 9 bands were greater than 50% over the requirement, then the total positive fee earned would be 18% of the total monthly incentive fee available, which is the maximum amount available for this KPR.
4. Edge Response Slope

KPR:  The relative edge response slope in the in-track and cross-track directions (slope between 40%-60%) for OLI data shall conform to OLI Requirements Document paragraph 5.5.2. 

Metric:  In the following table, the Negative Fee amount is the percent fee per band per direction.  Each band is evaluated in the along- and across-track directions.

	Edge Response Slope



	Percent degraded from Edge Response Slope Requirement
	Percent Negative 

Fee per Band 

per Direction

	
	

	0% to 5%
	0%

	6% to 15%
	1.4%

	16% to 25%
	2.8%

	>25%
	5.5%


For example, if bands 1,2, 3, and 4 were 87% of the required value (i.e. 13% degraded) in the along-track direction, Band 8 was 80% of the required value (i.e., 20% degraded) in the cross-track direction, and all other bands/combinations met the requirements, then the negative fee would be (4 * 1.4%) + (1 * 2.8%) = 8.4% of the total negative incentive fee.
5. Image Swath Width 

KPR:  The OLI shall have a minimum cross-track, nadir image swath width of 185 km at the equator for the LDCM operational orbit.

Metric:  The following table shows fee levels based on the swath width at the equator:

	
	Swath Width
	Negative Fee

	greater than
	185 km
	0%

	greater than
	184 km
	5%

	greater than
	183 km
	10%

	greater than
	182 km
	15%

	greater than
	181 km
	20%

	less than
	181 km
	100%


6. Coverage

KPR:  The OLI image data shall be continuous within a WRS-2 scene with no missing data.

Metric:  Missing image data, other than the missing data accounted for by the dead or inoperable detectors KPR or accounted for in the Imaging Execution KPR, will result in a 100% negative fee.  

7. Band to Band Registration Accuracy

KPR:  Knowledge of the relative lines-of-sight of the detectors in all spectral bands, except for Band 9 (cirrus), over the time period required for all bands to image a common Earth target, shall provide band co-registration to an accuracy of 4.5 meters in the along- and across-track directions at the 90% confidence level, when projected to the WGS84 Earth ellipsoid surface. This band co-registration applies to all spectral band pairs and may be achieved through post-processing based on detector line-of-sight knowledge.

Metric:  This requirement will be verified and scored via observed band registration performance in geometrically corrected imagery. 


Registration (0.9P)


Negative Fee

<4.7 meters



0%


  4.7 - 6.5 meters


25%


  6.6 - 8.4 meters 


50%


>8.4 meters



100%
The Band to Band Registration Accuracy is identified as a Positive Incentive Parameter. 18% of the monthly available incentive is applied to this KPR.

The following table identifies the required performance to earn a positive incentive fee


Registration (0.9P)


Positive Fee

>/=4.3 meters




0%


  4.2 – 3.8 meters



12%


<3.8 meters




18%
8. Focal Plane Temperature Control

KPR:   The focal plane temperature shall be maintained within OLI Design Specification design control limits.

Metric:

FPA temperature is outside the design control limit during any part of imaging operations and consequently the data are no longer within one or more specifications:  10% Fee per Band

9. Radiometric Stability

KPR: 

Over any time period up to 16 days, after radiometric correction, with one set of gain coefficients that were determined prior to the 16 day period, the scene averaged image sensor data for radiometrically constant targets with radiances greater than or equal to L-typical shall not vary by more than plus or minus 1% (95% or 2 sigma confidence interval) of measured radiance. 

Metric


Fee

<=1% in 16 days 
0% 

>1% in 16 days
50%

Radiometric Stability is identified as a Positive Incentive Parameter. 18% of the monthly available incentive is applied to this KPR.


Metric

Positive Fee per Band


<0.5%


2%

10. Pixel-to-Pixel Uniformity

KPR:  The OLI Pixel-to-Pixel Uniformity performance shall meet the Field of View, Banding, and Streaking requirements of the OLI Requirements Document paragraph 5.6.2.3.

Metric



Negative Fee per Band
Field of View




1.0 to 1.2 req value

0%


1.3 to 2.0 req value

5%


> 2.0 req value

10%

Banding


1.0 to 1.2 req value

0%


1.3 to 2.0 req value

5%


> 2.0 req value

10%

Streaking


1.0 to 1.2 req value

0%


1.3 to 2.0 req value

5%


> 2.0 req value

10%

Pixel-to-Pixel Uniformity is identified as a Positive Incentive Parameter. 18% of the monthly available incentive is applied to this KPR.
Metric



Positive Fee per Band
Field of View




0.8 to 1.0 req value

0%


<0.8 req value


0.66%

Banding


0.8 to 1.0 req value

0%


<0.8 req value


0.66%

Streaking


0.8 to 1.0 req value

0%


<0.8 req value


0.66%

11. On-Board Calibration Devices

KPR: The OLI shall have on-board calibration systems that provide sufficient data with precision and accuracy to meet the calibration and stability requirements of the OLI as described in the OLI Requirements Document.

Metric: 
Lamp Calibration Source(s)

Negative Fee


Fully operational


0%

Partial failure



2%

Total failure

 
  
5%


Solar Diffuser 



Fails to deploy properly

50%



Interferes with science data






collection 


100%


Aperture Door/Shutter



Light leaks



10%

Fails to close



50%



Interferes with science data




collection


100% 
12. Dead or Inoperable Detectors

KPR:  Less than 0.1% of all detectors shall be dead or inoperable. 

Note: For purposes of assessing detector operability and performance in the case where multiple sensing elements cover the same spatial location, specifically for TDI or detector deselect, the combined effect of the sensing elements will be evaluated as a single detector as noted in the Lexicon. For example, the combined output of the physical detectors summed in TDI will be evaluated as a single detector. In the case of redundant detectors, only the selected active detector will be evaluated.

Metric:  This requirement must be met or Negative Fee is 100%. 

Dead or Inoperable Detectors is identified as a Positive Incentive Parameter. 18% of the monthly available incentive is applied to this KPR.
If less than 0.05% of all detectors are dead or inoperable and less than 0.1% of the detectors in every spectral band are dead or inoperable, the positive fee shall be 9%.

If less than 0.025% of all detectors are dead or inoperable and less than 0.05% of the detectors in every spectral band are dead or inoperable, the positive fee shall be 18%
13. Out-of-Spec Detectors

KPR:  Less than 0.25% of the operable detectors in any spectral band in any WRS-2 scene shall fail to meet one or more performance requirements as contained in the OLI Requirements Document paragraph 5.6.7.4. 
Metric:  Per band Out-of-Spec performance based on the OLI Requirements Document:

Percentage of




Out-of-Spec Detectors
Negative Fee per Band

0% to 0.25%

0%


0.26% to 0.5%

10%


0.5% to 0.75%

20%


>0.75%

30%

Out of Spec Detectors is identified as a Positive Incentive Parameter. 18% of the monthly available incentive is applied to this KPR.

Percentage of




Out-of-Spec Detectors
Positive Fee per Band

0.20% to 0.25% 

0%


0.10% to 0.19%

1%


<0.10%


2%
14. Ancillary Data Output

KPR: The OLI shall always output together the image sensor data and the corresponding ancillary data.

Metric:   OLI ancillary data insufficient to produce a Level 1 Data Product for any scene-equivalent image data collections: 100% negative fee










PAGE  
1

