
Track4 : Foot-mounted IMU
Miguel Ortiz, Ni Zhu



Track4 : Foot-mounted IMU

Overall description

• Nantes (France) train station

• ~1.5 km walk / ~25 min

• 95% Indoor

• 5% Outdoor (beginning / middle)

• Quasi RealTime condition ! (like IPIN2021)

• Active walk only

• NO Lifts / Escalator / Travelator

• Several breaks of few seconds (<10s)

• 4 floors : (R-1) R0 R1 R2
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Team Name Country Organization

X-lab China Nanjing University of Aeronautics and Astronautics, College of 
Automation

Leviathan China Huawei

SmartFoot China Beihang University

CETC54-smart 
hardware

China 54th Research Institute of China Electronics Technology Group 
Corporation

Competitors
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• Inputs from ULISS :

• accelerometer / gyroscope / magnetometer 

from a Xsens Mti-7

• GNSS rawdata and NMEA (GGA/ZDA) 

from a Ublox ZED-F9P dual freq. receiver

• barometer from BMP280 sensor

• temperature sensor

nav4you

Sensor description
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• Re-build the trajectory realized in July 2022

• Starting from a known point

• And with the help of a second given point

• 90 key points were evaluated

Key point 1

Key point 2

Objective
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From: IMU (Acc,Gyro), MAG, GNSS, BARO sensors Compute:

-Latitude

-Longitude

-Floor level

In quasi Realtime condition through the Evaal web API

Track4 Call For Competition

https://evaal.aaloa.org/files/2022/Track-4_TA-2022-v.1.3.pdf

https://evaal.aaloa.org/files/2022/Track-4_TA-2022-v.1.3.pdf


Track4 : Foot-mounted IMU

Track description

Starting point

(R0-front of Station)

Key point 2
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Track description

Stairs to R+2 10s break
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Track description

Walk R+2 near windows Stairs to R0
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Track description

Continuous slope to R-1 Walk R-1
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Track description

Continuous slope

R-1 -> R0 -> R-1

Stairs

R-1 -> R0 -> R-1

Several times
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Track description

Stairs to R0 (outdoor) Walk indoor:

Stairs to R-1

Slope to R0

Stairs to R+1, then R+2

Stairs to R0
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Ground Truth
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Evaluation / Assessment

𝐀𝐜𝐜𝐮𝐫𝐚𝐜𝐲 𝐒𝐜𝐨𝐫𝐞 = 3rdQuartile SampleError 𝑅𝑖 , 𝐸𝑖
Where :
SampleError 𝑅𝑖 , 𝐸𝑖 = Distance 𝑅𝑖 , 𝐸𝑖 + (penalty × floorfail)

Score: 5.83 m

3rd Quartile

SampleError (m)
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Results

Accuracy Score Team

293.0 m Leviathan
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Results

Accuracy Score Team

124.4 m X-lab

293.0 m Leviathan
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Results

Accuracy Score Team

86.0 m SmartFoot

124.4 m X-lab

293.0 m Leviathan
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Results

Accuracy Score Team

76.8 m
CETC54-

smart hardware

86.0 m SmartFoot

124.4 m X-lab

293.0 m Leviathan
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CONGRATULATIONS

CETC54

smart hardware
Lin Zhang




