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HIGHLIGHTS: Results aggregation by disjoint graph1 merging is potentially a good alternative to image stitching2. During the 
processing of image mosaics, it allows to be free of radiometric and geometric corrections inherent in image fusion. We have 
studied and developed a generic merging method of disjoint graphs for tracking cell alignments3 in image mosaics of wood. 
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Image acquisition 

A mosaic of a softwood 
(6400x8000 pixels) from 4 images 

Acquisition device with mobile 
microscope stage: known coordinates 
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Let Gi=(Vi,Ei) and Gj=(Vj,Ej) be two disjoint graphs with Ki=(Ai,Bi) 
a subgraph of Gi and Kj=(Aj,Bj) a subgraph of Gj. 

 
 Let f∶ Ki→Kj be an involution between these subgraphs.  

The vertex set of the graph fusion is defined by :  
 (𝑉𝑖 − 𝐴𝑖) ∪ 𝑉𝑗 − 𝐴𝑗 ∪ 𝑎 𝑓 𝑎  | 𝑎 ∈ 𝐴𝑖  

 

For one image, the cell files are inferred from the basin 
alignments obtained from the adjacency graph of cells 

given by a watershed algorithm. But how to merge 
consistently the cell files extracted in the different 

images of the mosaic? 

Multiscale filtering Native image 

In white: Watershed lines 
In red: Adjacency graph 

Basin position similarity         Surface similarity  

In red: Basin alignments 
In green: Basins center 

Watershed lines are 
insensitive to the optical blur 

𝑖𝑛𝑐𝑟𝑒𝑠𝑖𝑛𝑔 𝑜𝑝𝑡𝑖𝑐𝑎𝑙 𝑏𝑙𝑢𝑟 

𝑓 

The transitions between successive 
rings do not affect the graphs 

amalgamation process A case of high geometrical changes: 
graphs fusion still performs when (at least 

one of) the biggest cell is totally 
recovered. 

Hardwood: mahogany 

Softwood: pine serial images 

The idea is to fuse the result adjacency graphs of 
the different images 
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𝑈𝑉 =  𝑢𝑣  𝑢 ∈ 𝐴𝑖  𝑎𝑛𝑑 𝑣 ∈ 𝐴𝑗  𝑎𝑛𝑑 𝑣 = 𝑓(𝑢)}  

Amalgamation kernel 
The amalgamation kernel is robust thanks to the 

watershed stability and the microscope stage 
displacement precision. 


