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Dataset and Challenge Objective

* 8 activities: gy Gy Q aoﬂao 'ﬁ‘ ﬂ. .K.v

/ Accelerometer (ACC)
~___» Magnetometer (MAG)
Set User Body position Number of days |  Gyroscope (GYR)
Training U1l Hand, hips, torso, bag 59 \ GPS and location
Validation U2 and U3 Hand, hips, torso, bag 4
Test U2 and U3 Unknown 28
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[2 . Orientation Unification ]

[/ 1. Segmentation \]
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[ 1. Segmentation ]
: 2. Orientation Unification
: 3. Feature Extraction
: 4. Data Imputation
: 5. Feature Fusion

[ 3. Feature Extraction

Features:

 Time-domain (T)

* Frequency-domain (F)
Location-specific (L)

Name Formula Type
Mean q
Std a(q)
Min min(g)
Max max(gq)
Median median(q)
25th Percentile p2s(q)
75th Percentile prs(aq)

Diff min max
Cross mean
Std f'(q)
Mean f'(q)
Mean f"(q)

Std f"(g)
Max abs

Variance
Energy
Entropy
Spectral energy
1%t peak value
1%t peak
2™ peak value
2r1d pcak
3" peak value
3" peak
Mean d
Std d
Mean d with A
Std d with A

Mean s
Std s
Mean s with A
Std s with A

d(wt,wt_l;l, te {U
a(d(wy,wi—1)), t€{0,...,n}

max(g) — min(g)
2o Lyzattgza)
o(Vi(q))
Vilq)
Vi(q)
a(Vilg))

mazx
te{0,..n} |2

o*(q)
Soa’
H{(|ul)
3 luf?
max i
arg max i

maxs U
arg maxy u
maxs u
arg maxs u

Vdlwy, wy_1)? + da(w,w,_q)?

s(wy, wi—1)
o(s(wy, wy_1))

Sﬁ(whlﬂf—]]
a(sa(we, we1))

o (\/d(wzg wy—1)? + dalwy, ?-Uf—1]?)
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4. Data Imputation

Missing Not At
Random (MNAR)
- impute data
with impossible
values

value
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[ 1. Label Smoothing
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* Correct spurious predictions
* Changing vehicle required

non-vehicle activity
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[ 2. Exponential Decay J
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