
Step 2.1

Step 2.2

0 10 20 30 40 50 60
-1

-0.5

0

0.5

1
Y

X

Printer Beverage Office to 
colleague

colleague to
office

office to
bistro

office  to
toilet

toilet to
office

office to
lab

lab to
office

pocket 1

pocket 2

pocket 3

pocket 4

hand

on the phone

texting

bistro to
office

fraction of completed path

p
re

ci
si

o
n

 a
n

d
 re

ca
ll 

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1.0
0

0.2

0.4

0.6

0.8

1.0

recall
precision

95%
94%

Body motion

X/YTraceCalculatedby PCA
X/YTrace of Global Orientation

Change during operation
Location transition

Example

Sequence of headings 

Flexible placement With our
preprocessing

Without
preprocessing

Sensor Platform

Floorplan

2 3

(I) (II)

1

1st principal component
2nd principal component
3rd principal component

average acceleration

-2

0

2

-2
0

2

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

1
2

3

Unknown sensor positions/orientations

0 2 4
-10

-5

0

5

10

0 6 8 10 12
-10

-5

0

5

10
X

Y

Z

Gyroscope values

21 3

PCA

1
3

2

Modes of carrying.

(2) Classification

ResultsDataHardware

(1) Preprocessing

Step 1

Step 2

CORRELATION

K-NEAREST

. . . 

. . . 

 (4) Start walking without caring 
about the sensor placement

I am an
Inertial 
Measurement 
Unit

 (1) Take sensor like your phone  (2) just put it into 
 the pocket as you like

 (3)  Position may not be 
fixed, we but don‘t care!


