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Implementation of Video Image Analysis 
Technology for Beef Grading Augmentation 

H.G. Dolezal 

In 1994, the Beef Product Technology Subcommittee of 
the National Live Stock and Meat Board hosted the National 
Beef Instrument Assessment Planning Symposium to assess 
the state of the art in carcass evaluation technology in re- 
sponse to a 20-year goal of the beef industry - - to accu- 
rately predict meat quality and yield without the subjectivity 
of human evaluation (National Live Stock and Meat Board, 
1994). Now in 2006 we are still discussing this need but, 
we are further along than ever before and the industry in 
cooperation with the USDA Meat Grading and Standardiza- 
tion Branch is actively seeking implementation of instru- 
ment based grading and value determination. 

Cargill Meat Solutions (CMS) has utilized multiple ver- 
sions of vision-based instrument grading for over 15 years. 
Early efforts relied upon black and white images to capture 
the cross-sectional ribeye (m. longissimus) at the 12 th and 
13 th rib interface for subcutaneous fat thickness and ribeye 
area measurements. This progressed to a full color multiple 
camera system for whole side dimensional data collection 
(hot camera on harvest floor) and cross-sectional ribeye data 
collection (cold camera on grading stand). Our current ver- 
sion of vision-based instrument grading (Research Manage- 
ment Services   RMS) was installed by May of 2000 in all 
six of our major North American finished steer and heifer 
plants. We are confident that we account for a majority of 
the variation in the traits of interest using a single camera 
vision-based system to capture the ribeye cross-sectional 
area (cold camera system) at the time sides are presented for 
grading and sorting. 

Vision-based technology accurately measures numerous 
quantitative and qualitative traits at the 12 th /13 th rib interface 
including ribeye muscle length, width, and area, subcuta- 
neous fat thickness at multiple locations along the ribeye 
muscle, total fat, total lean, marbling amount, texture, and 

distribution, lean color, and fat color. Combinations of these 
traits may be used to predict carcass quality and red meat 
yield objectively for pre-harvest and fabrication scorecards 
as well as for developing meaningful customer solutions. At 
Cargill Meat Solutions, we use vision grading to assess car- 
cass merit for feedyards, alliances, and ranchers interested 
in individual animal data. Our cattle buyer scorecards are 
derived from vision-based data and we identify opportuni- 
ties for each of our beef plants based on this information. 
We track accuracy, repeatability, and sameness for ap- 
proximately 50 USDA graders and all of our CMS taggers in 
our U.S. facilities on 97 percent or more of all carcasses we 
present for grading. We monitor our fabrication yields based 
on vision data and we sort for innovative brands to allow 
customers to differentiate themselves from their competi- 
tion. 

At this time, instrument grading cannot be used as full re- 
placement of human grading and evaluation. The field of 
view for the ribeye camera will not fully assess several fac- 
tors (i.e., carcass maturity, internal hemorrhaging, calloused 
lean, and adjusted subcutaneous fat thickness) in the same 
manner as outlined in the United States Standards for 
Grades of Carcass Beef (USDA, 1997). We fully support the 
USDA-AMS Standardization and Meat Grading and Certifi- 
cation Branches in implementing vision grading technology 
as an augmentation tool for current grade and certification 
applications associated with yield grading, marbling score, 
and lean color. 

Over time CMS has gained high confidence in vision 
grading technology through calibration, validation, and 
standard operating procedures - - so high that we manage 
our beef business based on this technology each and every 
day that we operate. We support fully the implementation 
of instrument based grading and carcass merit assessment to 
improve sameness in USDA grading - - between 
states/regions of the U.S., among plants within 
states/regions, between shifts within plants, and among in- 
dividual USDA graders. Numerous meat scientists around 
the world have conducted research validating the efficacy 
of instrument based grading and significant research and 
operational dollars have been allocated to this effort. Now 
is the time to implement technology to bring meat evalua- 
tion in line with other agricultural commodities. 
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