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Remarkable success of Vision Transformers (ViT) in computer vision tasks

ImageNet Classification

ADE-20k Semantic Segmentation

MAE
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CVPR 2022



Large scale Multi-modal Foundation models improves the 
performance of various downstream tasks 

CLIP
Radford et al.

ICML 2021

LiT
Zhai et al.

CVPR 2022

CoCa
Yui et al.
TMLR 2023



Large scale Multi-modal Foundation models improves the 
performance of various downstream tasks 
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Radford et al.

ICML 2021

LiT
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How to leverage RGB-D dataset to pre-train models?



Contrastive Learning for RGB-D dataset 

Pri3D
Hou et al.

ICCV 2021

• Embed 3D priors using 2D-
3D correspondence

• Multi-view input

• Requires camera pose 
registration

• Doesn’t capture 
discriminative features 
beyond mere cross-model 
correspondence



Masked Autoencoding pre-training for RGB-D 

MultiMAE
Roman et al.

ECCV 2022

Mask3D
Hou et al.

CVPR 2023

• Limited to 2D image 
understanding tasks

• Relies on MAE pre-training 
for any cross-modal 
representation learning.

• Requires segmentation labels during 
pre-training

• Relies on multi-modal data during 
finetuning.

• Cross-attention model for cross-modal 
prediction



CoMAE
Jiange et al.

AAAI 2023

• Small-scale RGB-D datasets
• Requires both RGB and depth data during 

finetuning and evaluation
• Fails to distill features learned in stage-1

Contrastive and Masked Autoencoding pre-training 

for RGB-D 



CoMAE
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• Small-scale RGB-D datasets
• Requires both RGB and depth data during 

finetuning and evaluation
• Fails to distill features learned in stage-1

Contrastive and Masked Autoencoding pre-training 

for RGB-D 

• All these approaches frequently struggle to capture high-
frequency components of the data. Can denoising 
inspired from diffusion models encourage the model to 
extract high-frequency features?

• A pre-training approach that combines powerful self-
supervised learning methods for pre-training RGB-D ?



Two-stage progressive pre-training



Stage -1: Cross-Modal Representation Learning

RGB-Depth patch level correspondence
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Stage-2: Multi-Modal Masked Autoencoding



Denoising



Feature distillation



Transfer from Our approach

Flexibly transfer using RGB modality for multiple downstream tasks

Pretrained

Encoder

RGB Image
▪ Semantic Segmentation
▪ Depth Estimation
▪ Instance Segmentation



Semantic Segmentation on ScanNet



Instance Segmentation on ScanNet



Depth Estimation on NYUv2



Data-Efficient Learner



Effect of different components



Effect of noise



Multi-Modal Contrastive Masked Autoencoders: A Two-

Stage Progressive Pre-training Approach for RGBD Datasets

Muhammad Abdullah Jamal, Omid Mohareri

➢ Simple & effective multi-modal pre-training to 
integrate strong self-supervised methods

➢ Trained without any semantic pseudo labels

➢ Inspired by diffusion models, integrates 
denoising to extract high-frequency 
components.

➢ Feature distillation to distill knowledge learnt 
in stage-1

➢ Notable performance gains on multiple 
datasets for multiple downstream tasks
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