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Abstract  The intelligent parking lock (IPL) can monitor parking spaces with its built-in magnetic sensor,
and the parking information can be used to realize automatic payment, parking reservation, parking sharing,
and so on. However, in the operation of locking and unlocking, the IPL generates magnetic interference signals,
which will result in false detections of traditional parking detection algorithms. To solve this problem, a robust
parking detection algorithm was investigated. The vehicle magnetic signal is modeled as a variance sequence,
and a filtering method of interference signal is applied to remove noisy signal. The parking detection algorithm is
implemented based on the state machine. In the experiment, fifty IPLs were deployed in the parking spaces. The
results show that the proposed algorithm is more robust and can improve the vehicle detection accuracy.
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Table 2 Relationship between coefficients and detection accuracy threshold
Ertreg
o HTrcsh Tresh
5 10 15 20 25 30 35 40
300 3.0 166.70% 133.30% 133.30% 133.30% 133.30% 133.30% 66.70% 66.70%
350 35 150.00% 116.70% 116.70% 116.70% 116.70% 116.70% 116.70% 66.70%
400 4.0 133.30% 100% 100% 100% 100% 66.70% 66.70% 50%
450 4.5 133.30% 100% 100% 100% 100% 66.70% 66.70% 50%
750 7.5 116.70% 100% 100% 100% 100% 66.70% 66.70% 50%
1050 10.5 100% 100% 100% 100% 100% 66.70% 66.70% 50%
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Fig. 12 The diagram of interference signal and variance sequence

2 150 fproreeremiearrenasens

2100

2050

R (mGs)
S
g

1950

-7 T 5 3 T T

pv4

TS N

100

300 400 500

I IE] (10 s)
(a) FEALB T

200

IFIA] (10 s)
(b) 77 2751

i:3

i

T3 %

E13 FUSFHRMERESURFER

Fig. 13 The diagram of parking lock interference and vehicle signal and variance

l“l“ : : | l I‘:l. Lais |
100 200 300 400 500 600
A (10 s)
)T =



6 341 MR, &

T IEL A IR % ) R RE 4 L85 2R A D 505 29

524 WIEEEEIRE . AN G4 RN,
VSA B A 98% LA L, Hodr, IEHE
EARBCH S15 R, IR ERECH 2 IR, Rk
o7 IRe R 3 NHERS. BiREM 12 4
BE T L e R 3 W LUEH, Hippeg M Ereq,
HEESHERGE SR, T 29 % A48
GHRACNERG S, X R A A
KR
F 3 SH VSA BERNIL RN

Table 3 The influence of parameters on VSA parking test

results
IR Huen Eren IEBRRRIIIK FOEREE (%)
524 4 10 510 97.3
524 4 15 513 97.9
524 4 20 515 98.3
524 4 25 511 97.6
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524 4.5 15 508 96.9
524 4.5 20 519 99.1
524 4.5 25 491 93.7
524 7.5 10 494 94.3
524 7.5 15 483 922
524 7.5 20 486 92.7
524 7.5 25 478 91.3
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