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Table S1. Framework of the density-based rough clustering.

Input: | Fruit regions.

Output: | Result of density-based rough clustering.

1. Calculate the density of each point according to Eq. 3, and get the density map DM;

2. Obtain feature weight map FW according to Eq. 7;

3. Calculate the Hadamard product of DM and FW to get the feature density map FDM. The
non-zero elements in DM are extracted in the order of row-first to form X = {x1, x2, ...,
XN}

4. Find the maximum density points of DM as the initial cluster centers;

5. Assign labels to centers and form a series of cluster sets called cluster list which only
contains corresponding centers;

6. Allocate unmarked points to the possible cluster sets according to Table 2;

7. Merge clusters with duplicate elements into one cluster to update cluster list by Table 3;

8. Return cluster list.

DM, density map; FW, feature weight; FDM, feature density map.




Table S2. Points allocation (step 6 of Table 1).

Input: | Points X = {x1, x2, ..., xn}, cluster sets cluster list.

Output: | The updated cluster set cluster list.

1. Initializing: is changed=0

2. while True do

3. | is_changed=0

4. | for i from 1 to len(X) do

5. | | if x; not in any cluster list then

6. | | | for each x; in 4-neighbors of x; do

7. | | | | if x; in cluster list then

8. | | | | | cluster list[index of cluster set x;
belongs].append(x;)

9. | | | | | is_changed =1

10. | | | | end if

11. | | | end for

12. | | end if

13. | end for

14. | if is_changed == 0 then

15. | | break

16. | end if

17. end while




Table S3. Cluster sets merging (step 7 of Table 1).

Input: | Cluster set cluster list.

Output: | Density-based rough clustering results.

1. for i from 1 to len(cluster list)-1 do

2. | for j from (i+1) to len(cluster list) do

3. | | if cluster list [i]Ncluster list [j] is not empty then

4. | | | cluster list [i] = cluster list [i]ucluster_list [j]
5. | \ | cluster list [j] = empty

6. | | end if

7. | end for

8.

Table S4. Local Calinski-Harabasz-based cluster merger.

Input: | Result of density-based rough clustering.

Output: | The optimal clusters.

1. while True do

2. | for v; in centers do

3. | \ 12 :argmind(vx,vj),wherexij

4. | | Calculvajlte the LCH between v;and v; by Eq. 13

>. | end for

6. | Find the optimal merging with Eq. 15 and record the p and ¢

7. | Calculate the silhouette coefficient of the current merging, and remember it
8. | if number of clusters==2 then

9. | | break

10. | end if

11. end while

12. Find the optimal merge result by Eq. 16 and return the corresponding merger.

LCH, local Calinski-Harabasz.




Table S5. Framework of adaptive-density-clustering-based Zanthoxylum infructescence

detection.

Input: | Zanthoxylum infructescence image img.

Output: | Number of infructescence and the location of infructescence.

I. Extract the HOG feature map Irnoc from original image img.

2 Obtain the thresholded HOG feature map /xoc'.

3. Extract the joint-direction-intensity feature map /.

4 Calculate the ExGR index, and segment the plant and non-plant area to
get PM.

5. Fuse I and PM to obtain the fruit regions F".

6. Perform density-based rough clustering (Table 1).

7. Iteratively merge the rough clustering results of Step 6, obtain the optimal
clustering by Table 4.

8. Mark the infructescence positions in the original image img and calculate

the number of infructescence of infructescence based on the clustering

results.

HOG, histogram of oriented; EXGR, excess green minus excess red.



