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Detailed Pseudocode Implementation of the Proposed Method
Input:
Data matrices X (/) g pm‘™ xn™ for h=1,2; neighbor sizes K (") ; balance parameters

ath gt 2(h) for h=1,2; maximum iterations IV ,,,; Gaussian scale parameters (%) for
hi=1,2; number of selected features /(?) for h=1,2.
Output:

h i
Selected feature indices for i =1,2; new data matrices X}gf&_ e RIMxn™ g0 =12,

Main():

1. Construct KNN graphs Géh) and Ggh) for h=1,2 using ConstructKkNNGraphs(
X gy,
2. Compute similarity matrices and graph Laplacians using ComputeSimilarityMatrices(
XM, GMyforh=1.2;
3. Update variables until convergence using UpdateVariables(
h h h h h i I h I _
X( )’WE- ),Wg )’LE/ )stg ) all) gt 200 g :),ij)forh_l,z;
4. Select features using EvaluateFeatures(X (™, s (W) for h = 1,2;

Function ConstructKNNGraphs(x (™, K (M):
1. fori « 1tom®™ do
o Find K™ nearest neighbors for each point in X(™;
o Create undirected graph Géh) = (Vo(h),Eéh));

2. return Géh);

Function ComputeSimilarityMatrices(x (), Géh)):

1. Compute similarity matrices Wy(h) and Ws(h);



2. Compute graph Laplacian matrices Lglh) and Lg,h);
h n) () ().
3. return Wv( ),WS( ),Lg,),Lg ),

. . (h) (h) Ch)y .Ch)y [(h) Ch) gChy 2(h) 5(h) .
Function UpdateVariables(X "), W™, W LU LW () U0 200 60D N, ).
1. Initialize UM, S0 [y (h),

2. fort<1to Nlm do
o Update UM  §(h) (1) ysing current values;
o fori—1tom(” do

» forj<—1lton(") do
termA'<—[X(h)U(”)X(’*)TV(’?)T+a(”)X(h}W(S”}X(h)T
L ]

(h) (h)y JCh)
RCACEVIIVN

term B« [X(W gy x (DT gCh) y(h) ()T
+aM XD x(MHT 4 glh) ] + A ) g TI§ (1)
M mx m ij

s Sg.h)%sglh)xw;
v ‘ term B’
o fori—1tom " do

» forj<—1lton(" do

s term A" [SIDTXM UM XIMT 4 gy Ty yh]
y

* term B« [S(WTXN g x (DT y (T 4 oy Tph)yh]
i

3. return UM s yh),

Function EvaluateFeatures(X" , S ).
1. Calculate evaluation values for each feature based on || $;™ ||3;
2. Sort evaluation values in descending order;
3. Select top I features;
4. return selected feature indices and new data matrix Xnew'";



