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DLS Algorithm

Input : query probabilities in history g,
real location [r..1, number of sets m, k

Output: an optimal set of dummy locations
\ sort cells based on their query probability;
t choose 1k dummy candidates among which k candidates are right before /a1 and k

candidates are right after les in the sorted list;

rior(j=1j<mj++)do

¢ construct set C which contains Ireal and k— 1 other cells randomly selected from the

candidates;

* compute the normalized probability p; for each cell ¢;in the set;

“Hj —— L, pylog, py

v end
A output argmaxHj;
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DLP Algorithm

Input: The set of historical query probabilities P; users’ real location.

Output: The optimal set of dummy locations, C.

%: Sort P in ascending order;

¥: H « select the locations which have the same query probability as users’ real location from sorted P,
T if (size (H) =F) then

¢: C < randomly select  locations including the user real location from A

2: else if (&'t < size(H) < k) then

ke size(H), C—H;

: S« choose Y(k-k) candidate locations whose query probabilities are similar to the user’s real location:

v

A: for ="/ =k-k :j+H) do
%:  Choose one location / from set S, such that H(C, g) is the maximum in set S

Ver C—CULS—S\):

Y\: end for

V¥ else

\T: § «— choose tk-e-e candidatelocations whose query probabilities are similar tothe user’s real location;
Vt: Randomly choose location i from S

Ve: C—Hu {i}:

Vi for (f ="V, j<kY,j++)do

VV: Choose one location / from S, which makes sure that A(C, g) is the maximum in set 5;

Var Ce—=Cu {h}, §—=S\{h};

Vi: end for

Y-:endif

Y\: return the optimal set of dummy locations, C
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Enhance DLP_Algorithm

Tnput: The set of historical query probabilities 2, users’ real location.
Output: The optimal set of dummy locations, C.
V: Sort P in ascending order;
¥: H « select the locations which have the same query probability as users” real location from sorted P;
1 if (size (H) =F) then
¢: Calculate H.dlist as product of distance from real location for each member of A

poawe =[] aete e

- Sort H.dist in ascending order;
7: C +— select first &) locations of A and the user real location:
V: else if (&'t < size(H) < k) then
. Calculate H.dist as line £ and sort H.dist in ascending order;
1: & — size(H), C—H:
V+: S choose Y(k-k) candidate locations whose query probabilities are similar to the user’s real
location:
Wz for = :j =k-k . j++) do
\¥: Choose one location [ from set §, such that H(C, g) is the maximum in set 5
\r: C—Cu{l},. 58\
V¢: end for
Ve:else
V1: 5« choose tk-eo-e candidate locations whose query probabilities are similar to the user’s real
location:
\¥: Choose location i from S which has longest distance to real location ;
VA C— HU {i};
Va: for (= );j <k, 5+ ) do
T«: Choose one location % from S, which makes sure that H(C. g) is the maximum in set S;
Th: Ce—CuU {h}.5— S\{h};
T¥: end for
Tr:end if
¥ ¢: return the optimal set of dummy locations, C.
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