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ABSTRACT

Algorithm SI2-1: Feature ranking and filtering.
Algorithm SI2-2: Feature subset optimization.
Algorithm SI2-3: Parallel construction of the HSP network.



Algorithm SI2-1

Algorithm 1: Feature ranking and filtering

input :A descriptor matrix 2 = [x; j] nxm» an entropy threshold 6y, a correlation method corr_method, and correlation-based similarity threshold 6,
output : A subset F of candidate features

/* Entropy-based filtering %/
Fe{jli=1...m}; /+ Initialize the candidate set x/
for j=1tomdo
fj-entropy «— H(f;) ; /+ It is defined in Eg. 2 «*/
if f;.entropy < 6, then
| F«—F\{fi}: /* Removing irrelevant features x/
end
end
rankedFeatures «— Sort features in F by descending order of their entropy values;
/* Correlation-based filtering %/

for j =1to sizeOf (rankedFeatures) —1 do
for k = j+1to sizeOf (rankedFeatures) do

if corr_method = “pearson” then
‘ sim(fj, fi) <— |p(f, fe)] : /+ It is defined in Eg. 5 =/
else
if corr_method = “spearman” then
| sim(f;, fo) <— |re(fi fi)l 5 /* It is defined in Eq. 6 */
end
end
if sim(fj, fi) > 6, then
| F«—F\{f}: /* Removing redundant features x/
end
end
end

Algorithm SI2-2

Algorithm 2: Feature subset optimization

input :A candidate feature set F/
output : A subset F* of optimized features

/* Second stage: subset optimization */
F*«—F; /* Candidate feature set x/
best-merit «+— ®(F*) ; /* It is defined in Eq. 7 */

SUCCEeSS «— frue;
while success do
success «— false;
foreach f; € F* do
/ 3
F—F\{fi}
!
merit «— ®(F );
if merit > best_merit then
best_merit «— merit ;

best_subset +— FI ;
Success <— true;
end
end
if success then
| F*<— bestsubset;
end

end
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Algorithm SI2-3

Algorithm 3: Parallel construction of the HSP network

input :A descriptor matrix 2 = [x;j]uxm, and distance function d
output : A weighted graph G = (v, E/,w) with a weight w : E - [0,1]
V—{ili=1...n}

E «o

maxDist +— 0;

for u =1 to n do in parallel

end

candidates «— Array[0...n—1];
cursor <— 0;
foreach v € V do
if v # u then
dist «— d(u,v) ;
candidates[cursor] <— Candidate (v,dist) ;
cursor <— cursor+1;
end
end
Sort candidates by ascending order of their distances to node u;
largeDist +— candidates[n — 1].distance;
cursor <— 0;
while cursor <n—1do
if candidates[cursor] # null then
v «— candidates|[cursor].node ;
dist +— candidates[cursor].distance;

writeLock () ;
E —E' U{(u)}:
writeUnlock ();

for k = cursor+1ton—1do
if candidates[k] # null then
dist +— d(v, candidates[k].node ) ;
if dist < candidates|[k].distance then
| candidates[k] «— null ;
end
end

end
end
cursor <— cursor+1;

end

writeLock () ;

if largeDist > maxDist then
‘ maxDist <— largeDist;

end

writeUnlock ();

foreach (u,v) € E do

end

d(uy)
maxDist

w(u,v) «— sim(u,v) «— 1 —

/* Candidate neighbors to node u

/* Calculating distance d in the space %

/* Nearest candidate node to u

. . !
/* Synchronizing access to a shared resource E

/+ Ignoring candidates in the forbidden area for node u

/* Ignore candidate nodes closer to v than to u

/* Synchronizing access to a shared resource maxDist

/+ The similarity defined in Eq. 8

*/

*/

*/

*/
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