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Prediction Based Approximate Schema of Data Storage and Query
Processing in Object-tracking Sensor Networks

HU Shengze XIE Yi BAQO Wei-dong FENG Xiao-sheng GE Bin

Abstract Energy efficiency is one of the most critical issues in the design of wireless sensor networks. In object-trac-
king sensor networks, the data storage and query processing should be energy-conserving by decreasing the message
complexity. In this paper, current algorithms of data storage and data dissemination were analyzed. By figuring out the
shortcomings of EASE, a Prediction-based Energy-conserving Approximate StoragE(P-EASE) was proposed, which re-
duces the query error of EASE by prediction and enables a geo-based optimal query algorithm to taking into considera-
tion to query the proper storage node, The simulation experiments were conducted with semi-random walk and random
waypoint mobility models which compareed the overall messages, message complexity, average message complexity and
query error to validate that P-EASE is more energy-conserving than EASE and has less query error as well.
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L. if Bl BIEE TR (object id;p) then
2. if p=r then
3. set now_x<target_x+v ¢ At * cos(direct);
4, set now_y<target_y+v * At ¢ sin(direct);
5. ifveAt>R
6. set now_x<target_x+R ¢« cos(direct);
7 set now_y<—target_y+R ¢ sin(direct);
8. endif;
9, return O EEHEEHBIRER
10. end if;
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11, if BB BREFIHEE then
12, if WA S 5ERMAA DA ATERES then
13. 1) JEUR BRI ADL X A 2 25 2 T SR Y7 B Y SR BGE A
14. endif;
15, REFHA BT S EIREMEE;
16. end if,
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L if B T RN B A 226515 S B A then
2. AT SR AR R A E R
3.  Tinto=/{target_x,target_y,v,direct) ;
4. else
5 MFLERTAREEREREREN
6. Tinfo = (target_x, target_y, v, direct) ;
7. 324 B O A A AT 5
8. RE—ITHMEE A HEOLHK Tio, H.0MR 0=27/3;
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10, if RRAOA AT KEH then

11, W RBCEM R R AR RO A
12. end ifs
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14. end if.
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1. if BB LAY AR R A WTER (object id; p) then
2. set now_x<target_x_new-v_new ¢ At * cos(direct_new);
3. set now_y<—target_y _new-v_new * At * sin(direct_new);

4. return ¥ FRAL B (now_w,now_y) B FI A2 T &
5. end if;

6. if B BIAHEFEL then
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8. end if;
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11, end if.
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1. if BeleBIsk B AW A o WEHIIER (object id; p> then
2. if 0(x)<C(0. 1927 * 1/p,, +0. 1875) «+ X H. distance(centre, que-
ry) >=distance(local,query) then
3. FIZEHHT A q R A! nofiy= (id )y » Xipeat » Viocal ? 3
4, set notify_flag{q]=1;
5. end if;
6. call ¥ 1;
7. end if;
8. if B BIEBETHHE then
9. foreach q in notify_flag;
10. if notify_flag[ q]==1
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12, 1] q 358 A nofiy= (id) o1 » Xioeal * Yiocal * 5
13. else
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15. end if;

16. end if;

17. end foreach;

18. call ®¥: 1;

19, end if;

20. if R q WA REREH then
21. notify_flag[q]==0;
22, end if,
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4, set query_y<notify, y;
5. end if;
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| i u\sx«.‘ |
o A
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0 Guery Query Guery Locsl Remete Capcasi Notily
Requests Ruulu Forward Updste Update Message
Message Type
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lized Message Complexity
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[T IS % # W
Max Level of Error Tolerance(metres)

- (a) H—iE S E R ER B R AR RZ MR =1/se0)

100
Query Rate(1/second)

(b) H— LA R R R BB RN A (D =50m)
B7 BB AR E R R A
« 50 o

HEREN 1Vsec bt , it B KR AR RZEH M Om B 100m
Ak, B RN LRE R NE 7)) Fix, TR, 7E Random
Waypoint T, B A A B iR <50m B, B FREEE
Y MEAKAZIRE>50m i}, P-EASE B B />, A
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