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Mining Method of Vehicle Trajectory Data Stay Point Fused with Privacy Protection

XU Yan, FAN Na, DUAN Zong-Tao, HAO Jia-Huan, LIANG Xing
(School of Information Engineering, Chang’an University, Xi’an 710064, China)

Abstract: With the popularization of on-board GPS positioning equipment, a large amount of vehicle trajectory data and
location information have been generated, and various trajectory mining technologies have emerged as the times require.
However, the existing trajectory mining technologies rarely consider the leakage of users’ privacy. Therefore, this study
proposes a method of stay point mining from vehicle trajectory data integrating privacy protection. In this algorithm, the
stay points in the trajectory are screened out by density clustering, and privacy protection of the stay points is then
conducted with the differential privacy technology. The experimental verification shows, that the propesed method can not
only effectively identify the location of the stay points but also protect their privacy from being 1é;1ked.
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Input: D={x, x5, ***, x,,}, Eps, T, MinPts
Output: C={cy, ¢, =, ¢,,}

1. Calculate the average speed of set D: Avgypecq;
2. cluster;ygex = 0;

3. for x; in D:

4. ifx; is not in a cluster:

5 call algorithm 2;

6. return .X;

7. if Len(X) < MinPts:

8 X; is a noise;

9 else:

10. clustery,gox 7= 1; -~
11. assign cluster;,q., labels t0'X; g "

12. push X onto thestack; . *©

13. while Len(stack) > 0:

14. x;= stack. Pop();

15. call algorithm 2: Calculate the neighborhood of x;, point;
16. if Len (new neighborhood) >= MinPts;

17. assign cluster;, . labels to the x; neighborhood;
18. x; neighborhood point push onto the stack;

19. else:

20. Xy 1S a noise;

21. end if

22. end while

23. end if

24. endif
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1. neighbors = [];

2. fitter point x; by time;
3. T= points {time( x;, x;) < T};
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4. forxin T}

5. ifnotx:

6. dy, i = haversine(xy, x;) ;

7 if dy, ., < Eps:

8 if V< Avggpeea*u

9. X=neighbors.Append(xy) ;
10. end if

11.  endif

12. end if

13. return X;
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Input: Lat,, Lng, Lat,, Lng,
Output: d(a, b)

1. a=radians(a), b=radians(b); //HIE 55 a b e N FRoR
2. A= smz(iLmb Lma)

3. B=cos(Lng,)cos(Lngp)sin
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SUk4. Bl & BRGS0

Input: C={cy, ¢y, **, ¢, }y D={xp, X0, =7, X}, 6,8
Output: Y={y}, y2, ***, yu}

1. r ~ gamma(2, 1/e);

2.6~ U, 2n);

3. form=1:ndo

4. find the location of the stop point C,,;

5 C,,'= C; + (rxcosf, rxsinf);

6. ifdist(C,, C,')<s:

7. add C,'to C={C,, C,, -, C,"}
8 else:

9. repeat steps 1-6;

10.  endif

11. calculate the centroid P,, of the cluster where C,," is located
12. replace C,, with P,,;

13. reconstructed trajectory sequence;

14. out of Y={y1, ¥5, =", ¥}
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