
Optimizing the configuration of MRI acquisition in a 

low-field scanner for fresh loin

ABSTRACT

Traditional techniques to determine quality traits of the meat products are tedious, time and solvent consuming and require the

destruction of the meat piece. As an alternative, MRI has been proposed, since, it is non-invasive, non-intrusive, no-ionizing,

innocuous and non-destructive. The procedure of meat product analysis by MRI in order to determine quality traits is based on

three main steps: i) image acquisition, ii) image analysis and iii) data analysis. This study focuses on optimizing the image

acquisition. The influence of echo time (TE) and repetition time (TR) on prediction results was analyze by response surface

methodology. TE does not significantly affect accuracy of prediction of moisture and lipids of loins, but TR does, finding higher

correlation coefficients as TR increases. Besides, statistical results have shown that TE significantly influence on correlation

coefficients of moisture (p=0.01238) and lipid content (p=0.04554), while TR does not affect. Most TR-TE combinations used

in this study could be used with accuracy, but TR=26 ms and TE=910 ms could be indicated as the optimum one.

Experimental and prediction results showed comparable values for moisture (0.9163 and 0.9177, respectively) and lipid

content (0.8466 and 0.8437, respectively), which indicates the accuracy of the methodology based on MRI-Computer vision.
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CONCLUSIONS

This study firstly optimizes the MRI acquisition of fresh loin by using a low-field scanner to

achieve the best prediction results. TR significantly influences accuracy of prediction of moisture

and lipids content of fresh loins, but not TE. Although, a number of TR-TE combinations could be

used, TR=26 ms and TE=910 ms could be indicated as the optimum one.
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OBJECTIVES

The aim of this work is the optimization on terms of echo time (TE) and repetition time (TR) of the

MRI acquisition of loin by using a low-field MRI scanner in order to predict the moisture and the lipid

content of this food in a non-destructive and effective way with the highest degree of accuracy.
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CORRELATION 

COEFFICIENTS

TE TR MOISTURE LIPIDS CONTENT

18 630 0.7978 0.7974

18 770 0.7552 0.7194

18 910 0.8128 0.7418

22 630 0.8268 0.8047

22 770 0.7321 0.7279

22 770 0.8068 0.7823

22 770 0.7913 0.7517

22 770 0.8449 0.8465

22 770 0.8566 0.8703

22 910 0.8377 0.7610

26 630 0.8761 0.8482

26 770 0.8791 0.8387

26 910 0.9163 0.8466

Table 1. Correlation coefficient (R) of prediction equations of moisture and lipid 

content achieved with different TE-TR combinations.
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Figure 1. Response surface plots on correlation coefficient of prediction equations of moisture (A) and lipid content (B) as 

affected by MRI acquisition parameters (TE and TR).


