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Multimodal image fusion of temporomandibular joint area based on dilated residual
attention network
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[Abstract] Objective: To explore the feasibility of constructing multimodal fused images of the temporomandibular joint area using
the dilated residual attention network method, and to provide a feasibility analysis for improving the comprehensive diagnostic and
therapeutic capabilities under multimodal fusion imaging of the oral temporomandibular joint. Methods: The dilated residual attention
network was used to extract image features of MR and CBCT, and a “Softmax weighting strategy” to fuse the features. Subsequently, the
corresponding images of the two modalities were fused together through an image reconstruction module. Results: The fused images
could present the morphology of condylar cortical bone, condylar medullary bone, condylar attached muscles and articular disc. The
fused images performed well in terms of peak signal -to-noise ratio and structural similarity index, with peak signal -to-noise ratio
ranging from 10 to 15 and structural similarity index ranging from 0.4 to 0.6. Conclusion: This method can achieve real-time image
fusion, the final fused image can reflect clear anatomical morphological features, thus avoiding the need for switching between
multimodal images and providing effective guidance for dental experts in preoperative and postoperative clinical diagnosis.
[Key words] image fusion; temporomandibular joint; CBCT; MR
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Figure 1 Medical image fusion model

A: Fusion image without preprocessing. B: Fusion image after pre-

processing.
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Figure 2 Comparison of fusion images with and without

preprocessing
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Figure 3 Residual attention network structure
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20246 A
gERganE 5 fs .
123 #paeopiik

R S I FH T A N U TR 2 R A T
NSRRI B, FE 2 Rl & s Lh i 2 N, T
“Softmax FFAEINBUFRNE”, BRI T U1 1HEGE .

28 1 FRAE SR U ER, 43 3 N R (1, 1)
RIS 2 AN R AE I £ s 3K 2 AN i H R AE AT
FAERH B R E B . R T 13 BIALE B, 6
FRAE & £ fo BEAT Softmax ™38 8, H 8 07 vE I A
(PR

Slx)= Zexp(x

R4S Softmax iyt 2 Jm 3 RE R ARAZ T 0 C | -
| DK TH AT AR A I I8 S B Y 0 B
RDNBLT BB SRS A5 A H AL P AR, T 55—

1] ]

Dilated Pooling

convolution

Upsample

1

Channel

concatenation

ReLu Convolution

E5 ¥ EREEENNELEH

Figure 5 Dilated residual attention network structure
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A: CBCT image. B: MRI image. C: Fusion image. D=F: Images of the condylar cortex. G=1: Images of muscle attached to the condylar. J-L: Images

of the condylar medullary bone. M=0O: Images of the articular disc.
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Figure 7 CBCT image, MRI image, and fusion images of the temporomandibular joint area

#2 MitE PSNR{E LK SSIM &
Table 2 PSNR value and SSIM value of the test set

1 2 3 4 5 6 7

8 9 10 11 12 13 14 15

PSNR 1236 13.41 11.82 11.77 10.18 1425 13.12
SSIM 050 045 048 048 051 053 049

11.54 13.50 13.86 13.95 12.03 14.06 12.02 12.28
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