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Introduction of Lensless camera
• Size
• Weight
• Cost
• Visual privacy
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Challenge in Lensless Camera

Scene

Scene

Lensed camera

Lensless camera

Measurement

Measurement

• Lens focuses scene onto 
sensor

• Mesurement resembles 
scene

• Mesurement is highly 
multiplexed

• Does not resemble scene
• Needs reconstruction 

algorithms
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Physical Model

𝑏𝑏 = 𝐻𝐻𝐻𝐻

𝑣̂𝑣 = 𝑎𝑎𝑎𝑎𝑎𝑎min
𝑣𝑣≥0
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Forward Model  

Inverse problem

𝐛𝐛 𝑥𝑥,𝑦𝑦 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐[𝐡𝐡 𝑥𝑥,𝑦𝑦 ∗ 𝐱𝐱(𝑥𝑥,𝑦𝑦)]

Convolution Approximation:
Simpliy the calibration 
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Our Study 
• Work1: Text Detection and Recognition 
(Reconstruction)

• Work2: Hand Gestures Recognition in 
Videos (Reconstruction-free)

• Work3: Lensless imaging with two-branch 
fusion model (Reconstruction) 

DiffuserCam Dataset 5



Work1: Framework

6



Work1: Reconstruction Quality

• Break through the limitations of resolution
• Supplemented by the judgment of the category
• Applicable to category type detection

IIIT 5K

NCD
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Work1: Text Detection

NCD

IIIT 5K
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Work1: Text Recognition
NCD

IIIT 5K

Factors :
• Word length 
• Character size
• Light intensity 
• Position
• Background complexity
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Work2: Framework

Advantage :
• Reduce computational burdens
• Protect privacy 
• Sample data, small data traffic
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Work2: Dataset

Train set: 2832 video
Test set: 780 video

Cambridge Hand Gesture

Definition of dataset 
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Work2: Method
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Work2: Method

Why SFE?
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Work2: Result

• Reconstruction-free method achives acc comparable to that of a lensed camera
• Reconstruction-free method outperforms reconstruction method
• Hand gesture recognition is possible with a small amount of raw data
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Work3: Framework
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Work3：Why fusion?
State-of-the-art

More details in edges
Lower resolution

Higher resolution
Less details in edges
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Work3：UNet-FC
Adapt to Multiplexing property
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Work3：Result

18


	Mask-based Lensless Camera
	Introduction of Lensless camera
	Challenge in Lensless Camera
	Physical Model
	Our Study 
	Work1: Framework
	Work1: Reconstruction Quality
	Work1: Text Detection
	Work1: Text Recognition
	Work2: Framework
	Work2: Dataset
	Work2: Method
	Work2: Method
	Work2: Result
	Work3: Framework
	Work3：Why fusion?
	Work3：UNet-FC
	Work3：Result

