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MEGANE: Morphable Eyeglass and Avatar Network

Morphable/Compositional Relightable Lens Insertion



Challenges

Eyeglasses Modeling
• Varying topology
• Diverse materials (e.g., metal, translucent plastic)

Interaction Modeling
• Non-local light transport (e.g., shadows)
• Shape deformation by head/glasses
• Motion by facial expressions



Results of Our Model



Input VideoEditGAN Ours

Comparison with VideoEditGAN [Xu et al.]



Comparison:
GeLaTO
[Martin-Brualla et al.]



Overview

<latexit sha1_base64="NkbrQFp6oYtzbsgqpY7aJxa2ES8="></latexit>

Cf

<latexit sha1_base64="lY9eV5kKNCe6cwGFXmtPTzT4ytQ="></latexit>

v, l

<latexit sha1_base64="Wj2+ZS5LNTZBAfsssImVdHzR/hY="></latexit>

Ashadow

<latexit sha1_base64="yi9cJ0cKZ/EgancK7Yhpvf4wE1I="></latexit>

Cg
<latexit sha1_base64="JR15agEDefbNZUBhGbo02lzwjXA="></latexit>

Aspec

Eq. (6) <latexit sha1_base64="aW9pAtjTluNOs1wJOm2cctEQMVw="></latexit>
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<latexit sha1_base64="Wj2+ZS5LNTZBAfsssImVdHzR/hY="></latexit>
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<latexit sha1_base64="6s3tBXrQvVeio32cOlmqkO8GMzo="></latexit>
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<latexit sha1_base64="Wj2+ZS5LNTZBAfsssImVdHzR/hY="></latexit>
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<latexit sha1_base64="3hZ5P5W+/ZuTOckEvn/sorq1LlI="></latexit>
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(d) Light Features
Eq. (8)

Eq. (7)

<latexit sha1_base64="3IrEQvjpNdrYQ2hr2n4y8QRbj7A="></latexit>

Af

<latexit sha1_base64="ZfC1le+6GpfiPxjKn3EFnE2iBlM="></latexit>
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<latexit sha1_base64="5LIq5h30LtrYrz+A686UyJoUgfw="></latexit>

A�f

<latexit sha1_base64="K6EnOjQD4gf9DRDTwXIqNigr+DI="></latexit>

Og,Cg

<latexit sha1_base64="DkRN7fpBTEIo6npvNah1aW5xZFs="></latexit>

Gf
<latexit sha1_base64="LHO7iCoYtT8eVH/LRk+FpMJSLLA="></latexit>
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<latexit sha1_base64="mueNA4YYMlHgcE/EGijMlXHyu/A="></latexit>

Gg

Eq. (1)

Eq. (2)

Eq. (3)

Eq. (4)

<latexit sha1_base64="upGUzhyUepFZ+7dCUJbj8a6BiX8="></latexit>
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<latexit sha1_base64="AX9AuO+T9P+nU51mOP4u71vBdWc="></latexit>

Gg

<latexit sha1_base64="TxAdWkqubKTgsZdbS+Jf2NPlNNo="></latexit>

Gf

<latexit sha1_base64="mbEuPJImVkr/uezNy1bXgdIW7lA="></latexit>

G�g

<latexit sha1_base64="lM32CgwajfF31cCtV16nEn8N5ds="></latexit>

G�f

(a) Isolated

Morphable Geometry

(b) Interactions (c) Composed (e) Relightable Face (f) Full Relighting

Relightable Appearance



Morphable Geometry

<latexit sha1_base64="mueNA4YYMlHgcE/EGijMlXHyu/A="></latexit>

GgEq. (2)
<latexit sha1_base64="K6EnOjQD4gf9DRDTwXIqNigr+DI="></latexit>
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<latexit sha1_base64="AX9AuO+T9P+nU51mOP4u71vBdWc="></latexit>
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Eq. (4)

<latexit sha1_base64="9LJQ9tCL3Yv5iPEhFIj9u+chVQc="></latexit>
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<latexit sha1_base64="mbEuPJImVkr/uezNy1bXgdIW7lA="></latexit>

G�g

<latexit sha1_base64="DkRN7fpBTEIo6npvNah1aW5xZFs="></latexit>
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Eq. (1)
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(a) Isolated

Eq. (3)
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(b) Interactions
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G�f
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Gg
<latexit sha1_base64="9LJQ9tCL3Yv5iPEhFIj9u+chVQc="></latexit>

G�g
<latexit sha1_base64="wzU3f1vOa61xSGK7uV7uZjduZHo="></latexit>

+

(c) Composed



Training Morphable Geometry



Trained Morphable Geometry



Geometric
Interaction
(face 
deformatio
n)



Geometric Interaction (glasses deformation)
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Morphable Geometry

(b) Interactions (c) Composed
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Relightable Appearance



Relightable Appearance

<latexit sha1_base64="Wj2+ZS5LNTZBAfsssImVdHzR/hY="></latexit>

Ashadow

<latexit sha1_base64="JR15agEDefbNZUBhGbo02lzwjXA="></latexit>
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(d) Light Features
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Eq. (6)
<latexit sha1_base64="aW9pAtjTluNOs1wJOm2cctEQMVw="></latexit>

Af

<latexit sha1_base64="3IrEQvjpNdrYQ2hr2n4y8QRbj7A="></latexit>
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(e) Relightable Face
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(h) Full Relighting
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v, l

<latexit sha1_base64="JR15agEDefbNZUBhGbo02lzwjXA="></latexit>

Aspec Eq. (8)

<latexit sha1_base64="ZfC1le+6GpfiPxjKn3EFnE2iBlM="></latexit>

Ag

(f) Relightable glass



Shadow Features & Est. Shadows



Recap: Overview
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Dataset

Eyeglasses Dataset Face Dataset Face Wearing Eyeglasses



Eyeglasses Dataset

We use Neus [Wang et al.] to reconstruct the mesh from Multiview images.



Face and Face Wearing Eyeglasses Dataset



Envmap Relighting & Lens Insertion



Few-shot Reconstruction & Relighting



Conclusion

Morphable EyeGlass and Avatar Network (MEGANE)
• Compositable
• Morphable 
• Relightable
• Geometric and Photometric Interactions with Faces
• Supporting Lens Insertion (w/ refraction & reflection)
• Few-Shot Fitting


