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1. Introduction
 Multi-camera system

 Application scenarios



1. Introduction
 Multi-camera color difference

Sources of the difference:  different camera system & different parameters



2. Related work

• Color correction can be divided into two steps: ME and PA.

 Processes of color correction

ME is using color difference image pairs to 
estimate Mapping function.

PA is using mapping function on target image.



2. Related work
 State-of-the-art Color Correction Algorithms



2. Related work
 Performance Evaluation Metrics

PSNR (Peak Signal-to-Noise Ratio)

SSIM (Structural Similarity)

FSIM (Feature Similarity Index)

iCID (improved Color Image Difference)

Metrics: Source image vs Corrected image Target image vs Corrected image 

Taking PSNR as an example:
• Ms is the PSNR measured using the pixels from the

overlapped area of source image and its color corrected
sample.

• Mt is the corresponding PSNR for the overlapped area in
target image and its corresponding color corrected
representation.



3. Proposed method
 Histogram Matching in color correction (Fecker’s method)

Image pair Overlapped 
region

Distribution histogram Accumulative histogram 
& color matching

Some errors exist!



3. Proposed method
 Hybrid histogram matching pipeline Our Method



3. Proposed method
(1) Histogram Matching

Some errors exist!



3. Proposed method
(2) Local-straightening & Smooth

These errors have been corrected.



3. Proposed method
 Algorithm

Pseudocode



4. Experiment and Results
 Dataset

Camera image:

Processing:



4. Experiment and Results

Our Method

Camera images Other Methods



4. Experiment and Results
 Result show

Before

After



4. Experiment and Results
 Objective evaluation Best!



5. Ablation studies

Along with the decreasing of pixel-column, 
we can see that the color consistency after 
correction is gradually degraded.But it is 
still acceptable even when pixel-column = 
1, in comparison to the native presentation 
before color correction .

 Overlapped Pixels



5. Ablation studies

(a) native image pair before color correction;
(b) color corrected rendering; Sampled snapshots from t1 to t5, ranging 
from the morning illumination to the dusk. Color mapping function is 
generated using snapshots captured at t1, and applied to all time instants. 
Red rectangles are extracted for final display.

 Ambient Light Consistency

Our experiments have then shown that a single mapping function can 
be applied for a couple of hours, with satisfying image quality 
presentation. For a 24-hour duration, it just requires less than ten 
individual maps. This can be easily facilitated by updating the mapping 
function or lookup table on-the-fly.



5. Ablation studies

In a multi-camera system, we have the 
flexibility to choose different source labels for 
color correction. 

 Multi-label Consistency

We can utilized averaged mapping table for color 
transfer, as shown in (d) .Such averaging across 
different source labels could balance the image 
quality globally. 



5. Ablation studies
 Multi-Camera Imaging with Reference

Illustration of color correction using reference camera for Mantis 70 product. Color differences are 
effectively alleviated by applying the color correction using the reference camera as the source label 
(e.g., top versus bottom subplot). 



6. Conclusion 

• We have proposed the hybrid histogram matching-based color 
correction by integrating the global color mapping and local color 
straightening.

• Experimental studies using real multi-camera system (e.g., self-built 
10-camera prototype, and commercialized Mantis 70) have revealed 
superior efficiency of our algorithm, in comparison to the existing 
popular approaches, with leading gains both objectively and 
subjectively. 

• Further ablation studies have examined different aspects of proposed 
algorithm to understand its capacity in practical applications. 



Thank you!
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