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Preliminary study on improving the quality of prostate DWI image based on generative adversarial net-
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[Abstract] Objective: To build and evaluate a deep learning model that can effectively shorten
the scanning time and improve the image quality of prostate diffusion weighted imaging (DWI).
Methods: This study included 150 patients who underwent multiparameter magnetic resonance imaging
(MRI) prostate examination T, weighted image (T, WI), T, weighted image (T, WI),DWI (b=
50s/mm* ,NEX=2),a-DWI (b=1000s/mm* ,NEX=2),b-DWI (b=1000s/mm’ ,NEX=8) in our hos-
pital. DWI images of all patients were randomly divided into training set and verification set with the
ratio of 2:1. The training set was used to build a deep learning model based on generative adversarial
networks (GANs),which can use DWI with low averages to generate that with high averages. Valida-
tion set was used to test model performance. Image quality of each DWI set was scored and compared
using Wilcoxon signed-rank test. The reproducibility of apparent diffusion coefficient ( ADC) value
was tested by intraclass correlation coefficient (ICC). P<C0. 05 was statistically significant. Results:
The s-DWI generated by our model was highly similar with b-DWI in noise distribution,structure fea-
tures and texture features with no significant difference (All P>>0. 05). The image quality of b-DWI
and s-DWI was better than that of a-DWI (All P<C0.01). There was high consistency between s-ADC
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and b-ADC (Reviewer 1:ICC=0. 96;Reviewer 2:ICC=0. 95). The inter-reader-consistency of s-ADC
and b-ADC was higher than that of a-ADC (a-ADC:ICC (0.52~0.66);b-ADC:ICC (0.87~0.96) ;s-
ADC:ICC (0.88~0.95)). The intro-reader-consistency of s~kADC and b-ADC was higher than that of
a-ADC ADC (Reviewer 1 a-ADC:ICC (0.61~0.65);b-ADC:ICC (0. 86~0.88);s-ADC;ICC (0. 85~
0.96); Reviewer 2 a-ADC: ICC (0. 67 ~0. 78); b-ADC:ICC (0. 87 ~0. 88);s-ADC: ICC (0. 81 ~
0.92)). Conclusion: GAN based deep learning algorithm can effectively shorten the prostate DWI scan-

ning time and improve the image quality.

[Key words] Prostate neoplasms; Artificial intelligence; Diffusion weighted imaging; Genera-

tive adversarial networks; Magnetic resonance imaging
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