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Abstract

With the advancement of urbanization, people are increasingly demanding the accuracy of indoor
positioning technology. The research on indoor positioning has also received widespread attention
from the society. This paper improves on the traditional wave and valley detection algorithm, and
designs a valley detection algorithm for multiple threshold detection. This algorithm uses the wave
peak or valley value to determine the pedestrian’s movement state, and then detects the time dif-
ference and valley between adjacent valleys. Whether the time difference between the peak and the
peak meets the threshold condition, eliminates the effects of pseudo peaks and pseudo valleys, and
realizes step counting. At the same time, this paper also uses Kalman filtering to reduce the noise of
the original data and smooth the curve. Experiments show that the algorithm in this paper improves
the step counting. The accuracy can be applied to pedometers, indoor positioning and other fields.
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Figure 1. The law of acceleration change during a gait cycle
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Figure 2. Acceleration changes in the mobile phone coordinate system and a gait cycle
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Figure 3. Three-axis combined acceleration
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Figure 4. (a) Before Kalman filtering; (b) After Kalman filtering
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Figure 5. Acceleration waveforms in different motion states
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Dim state AS INTERGER

state=1

input(acc)

if acc<9.8 Then

do RE&HFE

Endif

if acc>9.8 Then

do R

Endif
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Figure 6. Two types of pseudo-valley
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Figure 7. Relationship between step error rate and delta
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input(acc)

input(time)

do VB TEUE(H A AHE SR

if UEEAE

state= Judge_State(Max)

if ¥ A] B {F K € AL Then

do it:b

Endif

Endif

if AHE:

state = Judge_State(Min)

if IS [ [ {24 7€ RCSZ Then

do it:b

Endif

Endif
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Figure 8. Experimental corridor
8. LIGERR

SEIsAd F (R HL 2 HUAWEI Honor 10, Z%559 Android9.0.1. S2B& X RIEE b 47 8 FflH A5 = PR,
FEFORAS TR T TRRAG I 25 50k, RE=HBUR, 45051 S2hr 85 B3 & 100 5.

4.2. SEWERR T
LA NIB B IR AR R A, TUACEE, PR, TP BRSEE R AT 1 RERLIA, g R

DOI: 10.12677/sea.2020.91011 99 BTSN


https://doi.org/10.12677/sea.2020.91011

5

U 1 R e L T TRRASIN SR AT A Rk B2, AT ARG T RIHER T ik 100%, MKy 93%:; D
RE T RIHER R TS 99%, &AKA 95%; FIRA FHIAT AFTLL 100%i53); £ SEBRAE iGN ) AR
NENEMEE DK — 7, MERRIT AR EE .

Table 1. Step detection results
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Figure 9. Results of step counting in [7]
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Figure 10. Experimental error comparison
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