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gait decomposition

RS 5 e ) B B 25 b (PR 1 R 1 —2) )
S 1 B DX [B) (Al 22 30 DX ] ), DA A0 BBk 25 b 380 0 R 2
Hi (BT A 2— 1) sl 5z X a] (R X AD

GLRT Giita Rk N .

i+N—1

. 1
T() = N;
(e pp ] + Lime) @
S, N B A B 5y
| S A e Ay 5PN £ R TR
A 3t R 7 e
FESH 9T | 3t | S

B B0 XI5 0, w0, 53 91 S I B | A S
(PR 22, FROWIE G313 20, 4398 0. 06 m/s”
4X10 8 rad/s.,

Wk A GLRT {5 5 158 15 {8 o A W & 3
X [] ;

pay — [ IO =T (5)
0. HAlh

K, T, MKW EAE. 47 GLRT it & TG) /D
TR B A A N B I A R X, 12 5 eR AR
DG WA 1; & W) Ry dE ZF 3 IX ], % 5 R 4K
D) M{EH 0,

HY T ] (o A R ) 2 X ] Y 45 2R 0T R U
B DRI L 5 2 O O 3R R 45 v 2 A
. R FREE S EAE TSGR RN
A AR D AR SO S A AR JE () GLRT 4
T 0 5 TR AR L 4 (R RIS (D) B0 1 0 07 I A
R 3 W B O SR R BUGE T e R VA A
A E A .

T, = {TG)

T, = min(T,) + 2T Xmax(T) o,
mean(T,)

(6)

A, TG 8 GLRT Giiti; T, M#EshdE O W
TG WES: T, N EEN BEE; o HIHESE,
ARICHE R 20,
2.2 REREBRHIKRAE

WVEAT N8 AL K 2 B0 IR A L ARORS B2 1Y
MEMS 1% 845 . 47 ANATE B I3 1 2 25 A8 b 3¢
K ARKE BE ) MEMS 32 Mg 75 (9 52, B {1 A
T8 0 AR R AL AT RE S AR AR R A OB O . AN SR
TG B 35 N (AR R LD A G T d R 3 4 {1
KU A 3 N B 8 7L KT e 38 48 3 i /D
B B £ A~ 5 19 25 S8 IXC ) e 00 3, sl A T
Ko AR SCFE AT XTG5S B 5 B3k JR I At 5 0 S
55 X AT N8 AT E R AT E IR AT E L B
ARBR CRAEBRIL 6 2 W] A o B ECHE HEAT A B
B X oD, B 2 ~2(D KR 1T ATE1E
HATE GEWATE CEATE VM L RS BT R
T A5 BRI T A AR 1 RE AR AL I8 rh i 4 AN TRl RS
X 07 B 2 D[R], p PR A R AR Al 4 SR T
FENE AT E EEATE AT E (L B Y
T X A . BT AR SO 09 R AT AT B 1R
L T DA A8 1) 2 5 X TR) K B A SR ZNELAE A B
I s R S 0 1) B AL, X R A A I AT 20 o

K 1 22 5 24 o 05 v SR OB A0 IR 25 1) 22 3 IX 1]
1 32, B A R AR A N o sk R ASE A DU A



1236 Koo o

5 i

2025 4F 12 H

34 / rad-s—1

(S

i

(a) 121

200 400 600 800 1 000

FHH 5 / rad-s 1

0 100 200 300 400 500 600

(c) PRIEATIE

FHE / rad-s1

KFEIRAL
(e) L HEH

0 100 200 300 400 500 600

100 200 300 400 500 600
(b) IEHATE

0 100 200 300 400 500 600
(d) # b

0 100 200 300 400 500 600
KRB

(f) THERS

2 N[ AT N R i

Fig. 2 Analysis of pedestrian angular velocity data in different scenarios
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First L-shaped pedestrian solution trajectories
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An Improved Zero-Speed Interval Detection Algorithm

for Inertial Pedestrian Navigation
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Abstract: In inertial pedestrian navigation, traditional fixed-threshold detection methods often signifi-
cantly increase the positioning error of pedestrians due to false positives and false negatives. To ad-
dress this issue, this paper proposes an improved zero-velocity interval detection algorithm. The algo-
rithm first constructs an adaptive threshold detection model based on the generalized likelihood ratio
test(GLRT). It then uses the threshold values obtained from multi-constraint detection to eliminate
false positives in the adaptive detection process, thereby improving the detection accuracy of zero-ve-
locity intervals. To verify the performance of the algorithm, two experimental scenarios were de-
signed: constant-speed and fast walking along I.-shaped and rectangular routes. The experimental re-
sults show that compared with acceleration magnitude variance(AMV) detection and GLRT detection,
the proposed algorithm is not only simple to implement but also reduces the root mean square error
(RMSE) of reference points by more than 40 %, significantly enhancing the accuracy of inertial pedes-
trian navigation.

Key words: inertial pedestrian navigation; zero-speed interval detection; adaptive threshold; multiple

constraints; indoor positioning
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