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SCOPE

Meat Grading International (MGI) will allow the use of instrument technology assessment systems that meet performance requirements for accuracy, precision, and repeatability in the evaluation and prediction of quality and/or yield indicating characteristics of beef through an audit based remote image verification program.  The program emphasis will be on evaluations in accordance with the United States Standards for Grades of Carcass Beef, current version.  However, other published quality standards or specifications may be appropriately verified as determined by MGI.  Upon meeting the accuracy, precision, and repeatability requirements, the procedures for implementation, verification, and operation of an instrument must be approved on a plant-by-plant basis.

The following requirements are for the design, manufacture, implementation, operation, verification of instrument systems, used in assessing quality attribute factors and grades of beef in addition to the third-party program oversight by MGI. Documented procedures and verifications must be presented to ensure accurate and precise evaluations are made by trained personnel operating properly calibrated and verified instruments that have been approved for quality factor and/or grade assessment.

ASSOCIATED REFERENCE DOCUMENTS

1. United States Standards for Grades of Carcass Beef; current version
2. Standard Practice for User Requirements for Livestock, Meat, and Poultry Evaluation Devices or Systems. American Society for Testing Materials (ASTM) International Standard F 2341-05.
3. Standard Specification for Design and Construction of Composition or Quality Constituent
Measuring Devices or Systems. ASTM International Standard F 2342-06.
4. Standard Specification for Developing and Validating Prediction Equation(s) or Model(s)
Used in Connection with Livestock, Meat, and Poultry Evaluation Device(s) or System(s) to
Determine Value. ASTM International Standard F 2340-05.
5. Standard Test Method for Livestock, Meat, and Poultry Evaluation Devices. ASTM
International Standard F 2343-15.
6. Standard Terminology for Livestock, Meat, and Poultry Evaluation Systems. ASTM
International Standard F 2463-06.
7. ANSI/ASQ Z1.4-2003 (R2013) Sampling Procedures and Tables for Inspection by Attribute






Section 1	Technology Approval Process

INSTRUMENT DESIGN AND MANUFACTURE 

The design and manufacture of instrument assessment systems for livestock carcasses and carcass products shall conform to ASTM International Standard F 2342-06. Any departure or exception to the standard specifications of F 2342-06 must be justified in writing and approved by MGI.  MGI must be notified prior to implementing any modification of the device, system or
process that would affect one or more independent variables of an approved algorithm
(see Section 5.2 ASTM International Standard F 2340-05; and, Section 5.3.3 ASTM International
Standard F 2341-05).  These sections can be approved through an accepted documented process by an accredited organization or government agency for the same or similar activity.  Documentation must be presented, reviewed, and approved by MGI.

PREDICTION ALGORITHM 

The technology proprietary prediction algorithm must be developed and then approved by MGI in accordance with ASTM International Standard F 2340-05.  MGI will use an appropriate published performance standard in conducting the evaluation of competence.  The approved algorithm must be further maintained in a manner to ensure MGI that it is the only one in operation when assessing carcasses for any MGI program.  Approval of the algorithm may be granted with proper documentation presented through another accredited organization or government agency that has deemed it in compliance.


Section 2 	Plant Specific Requirements

USER REQUIREMENTS 

A plant must have a written quality manual (e.g., Operator’s Manual) addressing proper functionality and care for approved technology.  Prior to final approval for use, MGI must review the plant’s quality manual for adequacy of addressing program requirements.  Additionally, MGI will conduct an in-plant evaluation to assess the technology’s ability to perform properly and accurately in predicting the attributes, grade determination factors, and/or grades as approved in section INSTRUMENT DESIGN AND MANUFACTURE.

Plant specified quality managers must be trained by MGI on program requirements and pass an image override evaluation. All plant camera operators must be trained by the plant quality managers and be listed on a controlled list maintained by the plant.

Once the quality manual review and in-plant assessment by MGI has been conducted and approved, instrument assessment systems shall be used, operated, inspected, and maintained as described in ASTM International Standard F 2341-05.  




NOTE: The quality manual must adequately address:
1. A description of the linking of the assessed factor with the exhibit evaluated and the associated variable values,
2. Procedure to ensure accurate factor or grade association with the exhibit evaluated and maintained through fabrication, storage, and distribution,
3. Documented cease of operations and grade application in the event of equipment failure; and,
4. Procedures for the presentation of the exhibit image and factor data to MGI remotely for
review in accordance with documented oversight requirements. 

CONTINUOUS INSTRUMENT TESTING AND VERIFICATION

Instrument assessment systems shall be verified and documented for accuracy on each production day shift as specified by ASTM Standard F 2341-05; section 5.4. Testing and testing standards shall conform to ASTM International Standard F 2343-15. 

After meeting the manufacturers calibration requirement, the system must be tested and pass the validation phase daily and after any significant non-image capture period in accordance with F 2343-15; section 7.  See Exhibit A for published performance standards. 

Section 3 	Auditing
	
REMOTE MONITORING OF INSTRUMENT OPERATION AND GRADE DETERMINATION

MGI will monitor the use of approved technology and quality factor determination remotely by statistical sampling of images and associated data including all referenced value designations, as appropriate on exhibits accepted into the program. The ANSI/ASQ Z1.4-2003 (R2013) standard will be the reference document for conducting this evaluation.  The acceptable quality level of 2.5 defects per hundred units will be the basis for the evaluation on a daily work shift lot basis.  Defects will include, as appropriate for each exhibit characteristic:


1) improper grade determination based on instrument marbling prediction (A remote marbling determination that is 90 units or greater difference from the instrument predicted marbling score and is 90 units or greater from a grade change marbling amount resulting in a different final grade (e.g., Slight 10/Small 00), 

2) improper image capture due to camera placement issues, 
a) not sawed 12th/13th interface, (Spinalis Dorsi extends greater than 40% of the length of the Longissimus Dorsi) or other specification determined location
b) biased ribbing, (see U.S. Grade Standards for reference)
c) meat surface imperfections that would significantly alter the marbling score, or yield factor determination, 
d) camera housing not sufficiently flush to the meat cut surface resulting in a significant unbiased assessment.
3) any other extraneous influence factors affecting the quality or yield factor determination (each factor being scored as an independent defect).  
a) Dark cutting characteristics discounted less than MGI reviewer determination in association with the 90 marbling unit allowance for marbling.
b) Blood shot area more than a small amount (equal to the USDA Slight 00 marbling image)
c) Callous area subjectively determined to be greater than 0.5 square inch.

If in the opinion of MGI, the carcass presentation and grade determination fail to consistently meet performance standard and after allowing the company to institute and monitor corrective actions, the program will be suspended until an on-sight review and satisfactory resolution is attained.  Both the suspension and reinstitution of the program will be documented with letters from MGI.

Example of Proper Raw and Processed Images
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ON-SITE AUDITS

Upon approval for conducting operations and utilizing the quality factor characteristic information verified by MGI in marketing of products using the MGI registered trademark, the plant will be subject to a once a year (365-day period) on-site audit to observe and ensure procedures and operational management are being conducted in accordance with the quality manual.  The cost associated with this audit will be charged to the plant.  The standard audit rate of $2,000 plus travel expenses will be the basis for determining the total cost.  Additionally, if it is determined by MGI that further oversite or training is needed, this cost will also be borne by the plant with reimbursement determined by MGI and outlined prior to the audit being conducted.



Section 4  	Marketing

LABELING of PRODUCT

Identification and control of conforming and non-conforming product must be detailed in the plant’s quality manual. Plants wishing to market the grade of the product in commerce must obtain regulatory approval as needed.  Additionally, the primary display panel of the shipping container that references a grade term certified by MGI must have that grade term denoted that it was certified by MGI.  This may be accomplished by an asterisk (*) immediately adjacent to the grade term to refer to an additional statement on the display panel that has the following information:


*Certified by 
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Exhibit A
Beef Instrument Validation Requirements

e+v VBG 2000 System (JBT Marel)
The validation must conform to the USDA, AMS published QAD 515A Table of requirements dated January 31, 2021 and reproduced in part here:

Instrument Marbling Validation Cards – Target and Tolerance Values
The following tables provide the target values and tolerance limits for the 4-card marbling set. 
The USDA marbling card is used to collect data for system maintenance purposes only. The current software versions will automatically acquire and average 3 readings in “Marbling Check.” If the system fails to read within the approved ranges or if the standard deviation exceeds 10 on any card the process is to be repeated. If the system fails to validate after two attempts the system shall be re-booted and allowed to warm up for 30 minutes for the Xenon camera series prior to a third and final test. LED camera series will be allowed to warm up for 20 minutes prior to a third and final test.  If the instrument fails the final test, document maintenance performance must be submitted to MGI identifying the issue and correction made. 

Xenon Camera #<200
	Name
	Marbling Target
	Tolerance
	Low Limit
	High Limit
	Long Term Low Limit
	Long Term High Limit

	Low
Medium 
High
USDA
	297
543
694
383
	20
34
38

	277
509
656
	317
577
733
	287
526
675
	307
560
713



LED Camera #>200
	Name
	Marbling Target
	Tolerance
	Low Limit
	High Limit
	Long Term Low Limit
	Long Term High Limit

	Low
Medium 
High
USDA
	323
507
711
385
	23
20
20

	300
487
691
	346
527
731
	312
497
701
	335
517
721
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