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CONVERTING TRAINING IMAGES CONTAINING TONGUE INTO A MATRIX V, WHERE ALL 

NON-NEGATIVE GRAY-VALUES OF ONE IMAGE CORRESPOND TO ONE COLUMN OF THE 

MATRIX V, AND TRAINING WITH AN LNMF ALGORITHM, TO FACTORIZE THE MATRIX V 

INTO A PRODUCT OF A NON-NEGATIVE FEATURE MATRIX W AND A WEIGHT MATRIX H, 

THAT IS, V=WH. THE NON-NEGATIVE FEATURE MATRIX W HAS A DIMENSION OF N*R, AND 

R COLUMNS ARE A FEATURE BASE IMAGE, WHERE THE FEATURE BASE IMAGE REFERS TO 

THE NON-NEGATIVE FEATURE MATRIX W REPRESENTING TONGUE FEATURES AND THE 

NON-NEGATIVE FEATURE MATRIX W CONSTITUTES A NON-NEGATIVE SUBSPACE, AND 

THE WEIGHT MATRIX H HAS A DIMENSION OF R*M AND EACH COLUMN IS ENCODED

USING AN EHMM TO RECOGNIZE WHETHER A TEST IMAGE CONTAINS FACE,  PROJECTING 

THE TRAINING IMAGES AND THE TEST IMAGE TO THE NON-NEGATIVE SUBSPACE 

RESPECTIVELY TO OBTAIN FEATURE COEFFICIENTS WHEN THE TEST IMAGE CONTAINS 

FACE, USING A NEAREST NEIGHBOR CRITERION TO OBTAIN SIMILARITIES AMONG THE 

FEATURE COEFFICIENTS CORRESPONDING TO THE TRAINING IMAGES AND THE TEST 

IMAGE, AND EXTRACTING FEATURES OF THE TEST IMAGE REPRESENTING TONGUE AND 

HAVING SIMILARITIES HIGHER THAN A SIMILARITY THRESHOLD TO BE TONGUE 

FEATURES

IDENTIFYING, WITH DIFFERENT LABELS, A FEATURE REGION WITH THE TONGUE 

FEATURES AND A NON-FEATURE REGION WITHOUT THE TONGUE FEATURES, 

DETERMINING A MINIMUM BOUNDING BOX DEFINING THE FEATURE REGION BY 

READING THE LABELS, AND SEGMENTING THE FEATURE REGION WITH THE TONGUE 

FEATURES FROM THE TEST IMAGE
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