Focus Meeting for Developing a QA Program in Support of Digital Imagery Procurement 
Denver, CO (NGTOC-II)    
Breakout Discussions  -  Group One

                                          Day Two

                                          08/04/2005 

Attendees:   Greg Stenssas – USGS/EDC

                      Tom Stanley  -  NASA/Stennis

                      Tom Olive  -  Landair Mapping
                      John Mootz  -  USDA/FSA

                      Chris McGlone  - SAIC

                      Jim Jensen  -  Leica Geosystems

                      Layton Hobbs  -  Woolpert

                      Wolfgang Schickler  -  Sanborn

                      Jeff Sloan  -  USGS/NGTOC-II (Denver)

                      Mark Meade  -  Photo Science

                      Jay Storey  -  USGS/NGTOC-I (Reston)

Discussion Categories/Topics:

Manufacturers:
· Manufacturer calibration process should be independent of camera
Point of calibration is to create a sensor model of the camera, to verify the performance will meet the capabilities of the system design
Current government emphasis is on geometry, not radiometry
Radiometric calibration extends to analog systems as well…
Look at advertised spectral bands (overlap, range, etc.) and verify that digital cameras meet those design specs
Certification may not actually make a difference in the design or sale of systems

IEEE lab standards for manufacturers calibration? Check with NIST/Jerry Fraser?
Leica calibration process requires use of IMU/GPS and test flight 
PUT PLAN IN FEDERAL REGISTRY FOR COMMENT (to include comment for all manufacturers)
· Certification process must be independent from calibration process.
Certifying design, manufacturing, components?

But, manufacturing certification needs to be linked to product
Insure that system meets the advertised specifications, but what about the actual contract specifications?
· Manufacturer is the camera calibrator
They should work with the government on the plan

Starting soon means starting at this point

Government should not be involved in each step of the manufacturing process

Do technical details of manufacturing process really matter to the government?

How does the system work, or how well is the calibration done? What is the emphasis?
There is a need to understand system function, but goal is does the calibration process meet the goals of the system design?

?Does the manufacturer’s calibration really matter down at the end of the product chain?
· USGS will need to depend on the manufacturers (expertise and resources issue)
$50k cost is an estimate, may be negotiable, or 50/50 share be modified
· Must work will each manufacturer to establish a plan
Is there a way to get a plan that will satisfy all manufacturers? Real focus is on future systems that might be of lower performance or capability
Criteria need to be specific enough to differentiate between systems, what are the real differences between systems
Small format systems should not necessarily be excluded

Leica, Z/I, Vexcel, Applanix would be initial manufacturers that would undergo manufacturer certification.

· What are the components? What are your requirements and specs. (criteria)
USGS/IADIWG to provide a plan to manufacturers, potential for lower costs, look at what parts make sense, which are not necessary….provide for comment and refinement
· Define recertification.
USGS/IADIWG to provide thoughts/ideas on when recertification would be required

And what a recertification process would entail, vs. initial certification
· How do you account for multiple product types from one sensor certification process? What is certifiable?
May not be realistic, may be better for data provider segment
Sensor limits do exist, but may be exceeded when used by data providers

Should an operational “window” be defined?

· What about the image products for various mission? Can you be calibrated for different missions?
· Does the USGS have a sufficient pool of qualified candidates to do the certification?  The USGS proposes people from various fields such as academia, govt, etc would be sought out.  The real difficulty would happen in a couple of years when new or untested equipment is released.  An individual creating custom equipment or software may go to court if they feel they are unjustly being left out.

· What level of modification would require a new certification?  

· Would there be an industry representative on the certification team?  You should not have one vendor evaluating the equipment of another competing vendor.

· Would only certifying four companies in 2005/2006 limit competition?  At this time no other vendors have a device ready.  Jena and others may be ready for testing next year.

· What about small or medium format cameras?  IADIWG has discussed possible acceptance of smaller format systems.  NAIP or other programs could use these sensors without certification.

· What would happen to equipment already in use?  If, for example an ADS40 is certified now all of the other ADS40’s would also be certified.

· Have other groups such as ASPRS, IEEE, ISO been contacted?  USGS plans to hire expert in the quality assessment field.  Discussion that the certification and quality assessment field is much larger than just NAIP or digital imagery.  Discussion about contacting NSGIC or other groups.

· Do Manufacturers Certification Process soon!

· Like and concur with MFR certification process

· Proprietary Protection

· Handling Discrepancies/deficiencies

Data Providers:
· In situ and product characterization is a must – Just do it.
How do you maintain sensor calibration over time….in situ is probably most suitable

· What and who needs certification? Explain?
Would USGS certify data providers for a wide range of product types?

What about a data provider that would borrow systems of like type (e.g. ADS/40) from another vendor on a project…would this require another full calibration?
· Is a review of data provider processes proper…to maintain data/product  quality or should be look at end product characterization – Beware of product specification certification – product level cert can have unintended consequences
In-situ calibration could ensure that sensor quality is being maintained….after manufacturing calibration

· Implementation issues from Govt. and provider – overload the Govt. – resources issues? Will it result in increased data cost?  Could create artificial barriers?
· QA plan and definition is a must
Sample products are great, but how do you ensure that performance over time will match the initial sample product quality
Define in situ process and maintenance checklist/records

Most logical place to put emphasis in QA plan is in situ testing
· Follow maintenance schedule for systems, NOT a maintenance paid plan – plan: what, how, when, why
Data provider can show benefit of on time/quality maintenance in product consistency and overall quality
· Other alternatives – Market place cert, ISO, self calibration
· Will ISO certification supplement or be done instead of the IADIWG certification process?
· Should consideration be given to capabilities of each sensor?  Example resolution, map scales, vertical accuracy?

· What procedures constitute the providers “quality assurance process”?  How is quality defined?
Submit sample products to team or USGS for evaluation that end product meets quality standards which would indicate that data providers are meeting certification criteria

· If work is subbed out, will the USGS certify each sub or is it the primes responsibility to ensure the sub is providing quality products?
· What tangible benefit Data does the data provider get for the cost of certification? 
Central point of defining a “calibration spec”….allows assumptions of quality by end user, easier contracting process for end user and data provider.

· What difference does the process make as long as the output product meets specifications? 


· Endless Documentation

· Don’t end up with “process for the sake of process”

· Handling Discrepancies/deficiencies

· Ability to self calibrate (in-situ)

ACTIONS:

Define what is an end product specification?

Define categories of data…perhaps via product characterization?

Define product characterization?

Combined Mfr/DP Top Items

· How do you address the software?

· Address non-disclosure issues?

· Product characterization/system calibration over test ranges should be addressed in the cert. process

· Pass Fail certification criteria must be defined and is the only solution (beware of numerical rating)

· How do you address cheaper, small format designs? You must have a level playing field.

· Why does industry have to pay the cost? Are others paying? Govt. inherent, Govt. Cost?

Contracting Procedures:

· What are the certification requirements? Must define.

· Do certifications affect contract awards? Especially during start-up of cert process?

· Why only 4 certifications - USGS limit on 6 certifications in FY 2006 is limited by funding issues

· What is certifiable? (large, vs. small/medium format systems)

· In Situ process validation is needed to verify some minimum level of accuracy in flight

· Should we look at processes or end product characterization?
FSA – End product final quality spec would be more beneficial than a camera/data provider certification

Users think in end of final products, not camera evaluation specifications or technology

Burden falls on the end user for end product based spec

· Waste of time if everyone passes?

· Who is certified? Contractors and subs, subs to subs?

· What are some alternatives to proposed certifications (e.g. ISO?)

· Educating Users

· Decision/contracting support

· Quality vs. Value vs. Certified Professional

Q&A:

· Inspection of contractor samples is good   

· Product Specifications and a means of classifying an objective quality, do exist.

· Is there or can there be an automated quality checking process?

· Who checks the honesty of the manufactures in the certification process?  
· Start using quantifiable quality standards

General/Cross-Cut/Miscellaneous:

· The certification process is required to insure consistency and standardization

· Process must be independent from manufacture and must address product related issues

· What is the ROI?

· Why is the cost set at $50K and $7250?

· How is the certification of old or existing sensors handled?

· What is this process fixing? Would this process change outcome of existing calibrations and contracts?

· Recommend visiting some producers now to see current methods.

· Find commonality

· Re-use! (as much as possible)

· Education of End-Users

· Bias toward USGS products

· USGS needs to determine/certify achievable accuracies of a system

· Need to define the minimum standards.

· Radiometry is a hole – start work now!

· Will this plan be used by others? ( States, tribes, other agencies)

· International

· Profession needs to address licensing/registering/certification

· Licensed Surveyors?

All Comments

Likes/Pros:

· Early Inspection of samples from contractor (e.g. like analog film inspection)

· Certification of a quality assurance plan (could be process or deliverables)

· Certification of plans could standardize processes (but in situ testing still required)

· Certification allows validation of applications use (e.g. range of useable GSD’s for a given sensor system)

· Good idea to certify manufactures camera calibration process (Independent Verification)
· Accountability for MFRs

· Accountability for Data Providers

· Accountability of Users

· Qualification beyond ISO (Data Providers)

· Professional Certification: CP, PMP, PE

· Ability to self calibrate

· Contracting “template” a good idea

· Good effort
Dislikes/Cons:

· Certification alone cannot ensure sensor quality, need in situ testing to ensure sensor quality

· Who ensures “honesty” of manufacturer when they provide system calibration (once or twice a year may not be enough)

· Government maintenance contract requirements may inflate contract costs

· Misinterpretation of certification process by end users that do not understand the process or the technology

· Unintended consequences of level ratings by certification process

· No other country is charging fees for government understanding and/or development of certification process for digital sensors   

· Overview and study processes of plans may take too long to establish, may not keep up with updates, or address items like software updates,etc. (test range approach may be the best)

· Does the contracting process favor certified manufacturers? Data providers?

· Certification process should not focus on software, rather on quality of end products

· Configuration is problematic – systems not robust or rugged
· Difficulty of Data Provider to have MFR certification
· Weighted toward artifact/documentation instead of process control

· Emphasis on excessive documentation
· Sample Specs are too narrow – don’t address new technology

· Certifying Data Provider instead of final product (Need more emphasis on Final Product process.)

· $50K too high for Manufacturer Certification (What if every country charges too)

· Data Provider record keeping requirements (danger of going out of control).

· Radiometry unclear, focused too much on geometry now.

· What is standard of recertification?
· Cost of building own test sites.
· Data Provider’s limited in there technological capabilities.

· What about Software”

· Bias toward USGS products?

· Goes way beyond existing film camera calibration model

Missing/New Things:

· How will existing sensor platforms certification be addressed?

· Natural approach to verification for manufacturers and data products is to use a test field with a large number of points (e.g. like Stennis)

· Camera is just one piece of a complex system; do we ignore the rest of the process and system? Solution – certify product from specific platform, as part of an overall QA system

· Proposed certification process is not linked to a product….needs to address accuracy

· Accuracy derived from a sensor platform is in two parts….sensor quality/calibration and data provider processes/QA plan

· Need a USGS defined verification procedure, giving verification of results for all sensor types, must be guaranteed (frame or pushbroom) Independent procedures from manufacture

· Who is the real data provider, the prime, the sub, or the sub to the sub?

· What are requirements for certification, what level do data providers provide certification?

· Would an ISO 9000 certification be useable as a certification (Tom and Greg….no it only certifies repeatability)

·  Certification process must be based on a verification procedure independent from the calibration process, engineering mods and sensor

· Certifying manufacturers and data providers may not account for systematic errors…final end product characterization would be required

· Need USGS staff to meet with manufacturers and get full consensus on their process

· How to have certified programs without certified professional programs.
· What about open source geospatial processing software?
· Missing Standards – where’s the beef?

· What are the specs

· Radiometry

· End user accountability

· Additional Sensors (HSI,MSI, etc.)
· Focus on high end, technology may be passing.

· Quality vs. Value vs. role of professionals

· What level of change that will trigger recertification?

· Calibration Definitions: subsystems; IMU, GPS.

· How are discrepancies/deficiencies resolved?

· Is there an additional cost for recertification if you fail?

· Low-cost (lessor) cameras many meet some needs- what about them?

· Minimum specs to be considered “mapping” camera.

· Certification of software tools like GPS post-processing.

· Process control is Key (technology is not only thing)

· Can’t inspect quality

· Image quality specs based on science, not just beauty.

· Need quantifiable

· Product Validation – FAT

Others/Open Questions:

· What constitutes a need to certify a unit?

· What about industry/academia as review team members

· Manufacturer Certification – does USGS have expertise to meaningfully assess camera designs, or take data on faith, or at some level?

· Given number of systems and processes in use and in the future, is it reasonable or desirable for USGS to certify each process?

· What is the basis for the $50k fee for certification? Is $7250 the new fee for analog film calibration?

· Manufacturers? Why just digital cameras, why not Lidar or other systems

· Large, small format, where do we draw the line?

· Data providers – acquisition only or full service? Who is a DP?

· Is three years the a firm requirement, why? Would recertification be less costly, take less time?

· Will uncertified cameras be excluded from contracts because USGS does not have capacity?

· Will requirements for testing over a range be implemented in the certification process?

· What is the government fixing? Have there been problems or concerns with calibration on existing projects? Would this process have changed the outcome?

· Why limit certifications to four cameras in 06? What about Jena, DIMAC, etc

· How does a sub fit into the data provider certification processes

· Can you rank based on quality of process, and quality of imagery?

· Can a data providers process be certified if the camera is not certified (what about older systems not having gone through certification)?

· If a camera manufacturer’s camera is not certified, can their camera be used by a data provider that has an approved process?

· Will recalibration by the manufacturer be required? What does the data provider do for the month or greater the camera is out of service?

· What does it take to maintain a manufacturer certification?

· What about a means for hardware recertification without returning to manufacturer for repair or recertification?

· What is the best way to work cost issues between data providers and USGS?

· How will disagreements between government and industry be resolved?

· Normally, only lenses are calibrated. Mount, IMU, GPS are tested in operation through bore sighting and in-situ calibration.

· How would USGS handle the flood of data provider requests for certification, how would requests be prioritized?

· Factory calibration can be invalid upon receipt due to shipping damage? Only true test is in-Situ at test sight?

· How did you ensure the protection of proprietary company information?

· How does the government limit competition to only certified companies? Doesn’t this conflict with fair and open competition?

· What about cheaper medium format designs? Not all companies have access to calibration equipment or even the requirement. How do you level the playing field for manufacturers and providers?

· Pass/Fail certification of both manufacturers and data providers is the only workable solution….numerical rating concept is loaded with major problems and issues.

· What is the ROI (Return on Investment) for participating in this process?

· What will this new process generate? (current analog process generates distortion/resolution and I/O parameters for AT).

· Is the process for other forms of imagery being defined in a similar way?

· Must get away from individual manufacturer’s calibration processes for certification as these will never end up with comparable results

· What happens if a manufacturer refuses to pay the $50k for certification? Will these sensors be prohibited from typical Federal Projects?

· Certification of data providers seems to be focused on one sensor type, if a firm has more than one sensor type, will they require two process evaluations?

· Proposed certification processes will stymie innovation and reward incumbent technology and providers

· More serious consideration should be given to a product spec, instead of a process. Objective measures exist for these and would encourage innovation and economies of production. Every producer thinks in terms of product specs

· Any official certification must be independent from the camera specific calibration procedures, which can only be done by establishing a camera type independent verification procedure on which the certification can be based

· Data provider’s certification – the marketplace IS the certification process. Sub-standard products and producers will not stay in business if customers rigorsly specify a QA product

· Does survey Manufacturers have certification?
· Can we learn from that?

· Certificate should simply state accuracy achievable is “?” for the system.

· Must include s/w, IMU, GPS, process.

· Re-certification Triggered

· Does this take into account DOD specs

· Is the science available to understand system stability with respect to calibration frequency?

Manufacturer’s Likes/Dislikes

· An independent certification is good.

· Manufacturing testing, certification, other info is provided to data providers and government providing all with important information.  Small vendors can not afford high level testing and certification costs so getting info from the manufacturer helps them. 

· The cost of $50,000 seems high for a vendor to have to pay for the certification process.

Manufacturer’s Comments:

· Cost covered 50 – 50 not necessarily $50K.

· Proprietary & Confidential info must not be shared by IADIWG unless permission received form the vendor or manufacturer.

· Certification group should have the appropriate education, back ground, skills.  This includes:  remote sensing, photogrammetry, radiometry, image processing, standards, physics/optics, computer engineering. And group membership should rotate every two years with 6 – 12 months of overlap for continuity.

· The manufacturing report would be the least beneficial.  The main reasons for a good product are the processes.

· Manufacturers certification should be tied to a certain level of work and particular product.

Data Provider’s Likes/Dislikes:

· Recommend overall quality assurance plan for the entire organization, such as approach by C. Eisenhart.  Rational approach for certification of quality.  

· Like concept of test range in local area.  Cost could be prohibitive if you have to fly to Stennis.  Instructions for setting up a range.  Accuracy and reflectivity instructions.  Discussion that the Stennis site should be improved.  A test site in London, Ohio is a better site.  More sites need to be set up across the country.  Thought needs to go into both spatial and reflective aspects of a test site.  Possible collaboration with ODOT, Florida, and other sites.  Can even use portable targets.  Paint targets on plywood and move outside when needed.  Some vendors have their own test ranges.  Possibly a listing of test sites could be posted.     

· Dislike having to worry about the provider processes.  Just show me the final image.

· Dislike how did this evolve into an evaluation of the entire workflow?  Discussion about companies needing to show and have approved all of their processes.  Emphasis should be more on the overall process.  The end product is important but the creation process needs to be known.  When going to court using an image is necessary to have proof of the accuracy and any other aspects of the image.  BLM, FSA, and others often have to use imagery or data created from the imagery for legal descriptions, official acreages, and other situations.  

· Like site reviews that are mandatory but no more frequent than 3 year period.  

Data Provider’s Comments:

· Should rely on ISO certification instead of delving into every aspect of a device or production flow.  

· The vendors and manufacturers need to be able to protect proprietary info and processes.

· Data provider’s certification seems unwieldy as to software versions, operator training.

· Concern of how quickly the data providers certification process becomes standard practice and if it adds any value over other processes such as ISO. 

· Reviews need to take place regardless of ISO certification.  ISO does not mean professional competence.

