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Are Gyroscopes an Added Value in Leave-One-Subject-Out Activity

Recognition with IMUs?

Meng Shang'-?, Walter De Raedt®, Carolina Varon®, Bart Vanrumste'

Abstract— Inertial sensors have played a key role in the
development of Human Aetivity Recognition (HAR) systems.
Adding gyroscopes in HAR systems leads to increased battery
and processing resources. Therefore, it is important to
explore their added value with using
only. This study evaluates the added value of gyroscopes in
activity recognition. Twe public available datasets recorded by
accelerometers and gyroscopes were studied. These datasets
focus on multiple types of activities: UCI HAR datasct
includes walking, walking upstairs, walking downstairs, sitting,
standing, laying and WISDM dataset includes 18 hand-oriented
and non-hand-oriented activities. Several machine learning
models were applied to both datasets for activity recognition.
Le; ibject cl (LOSO) was applied to
evaluate the models, where the training sct and test set were
from different subjects. For UCT HAR dataset, the multilayer
perceptron (MLP) model obtained the highest Fl-scores.
Adding a gyroscope on the waist significantly improved the
fl-scores of sitting and laying (both p<0.05). For WISDM
dataset, the support vector machines (SVM) model obtained
the highest fl-scores. The gyvroscope on the wrist improved
hand-oriented activities while the gyroscope in the pockets
improved non-hand-oriented activities (all p<0.05). The results
showed the improvement for recognition performance by
adding gyroscopes. However, the improvement was dependent
on the type of activity and the mounting place of the gyroscope.

Clinical relevance— Gyroscopes are common sensors for
2 on in wearable healthcare svstems 5 5

Applying gyroscopes is energy-consuming. For mobi
phones and embedded sensing plarforms, switching on gyn
scopes leads to much more energy consumption and less i
time [6]. Also. it requires additional processing resource
Therefore, some studies have investigated the need to turn ¢
the gyroscopes in HAR systems. Results suggest that addir
gyroscopes to accelerometers can improve recognition acc
racies [4]. [5]. However, these studies evaluated the mode
with the training data and test data from the same subject
Therefore, these models could not generalize on the subjec
that were not trained by the models.

This study aims to explore whether adding a gyrosco|
improves recognition performance in HAR systems with tl
training data and test data from different subjects. In th
study, two public datasets were involved for activity reco;
nition. Multiple machine leaming models were applied bast
on leave-one-subject-out cross-validation (LOSO). Different
activity types and mounting places of the sensors we—
taken into account for the evaluation of the added value |
gyroscopes.

The rest of the paper is arranged as follows. Section

and the methodology to process the datasets. In section I'
the results of recognition are presented and compared with
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Abstract. In 2008, we published the first issue of the Transactions on Data Privacy. Now, 15 years
later, we publish this special issue to celebrate the journal’s anniversary. The issue includes papers
that give an overview of key privacy technologies, and it di important chall and future
research directions,

Keywords. Data privacy, privacy technologies, k-anonymity, differential privacy, human mobility
data, tabular data, synthetic data.
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Question Number : 38 Question Type : MCQ =
Assume that the bandwidth for a TCP connection 1s 1048560 bits /sec. Let o be the value of RTT m
milliseconds (rounded off to the nearest integer) after which the TCP window scale option is
needed. Let § be the maximum possible window size with window scale option. Then the values of
o and p are
(A) 63 milliseconds, 65535 x 2
(B) 63 milliseconds, 65535 x 2'°
(C) 500 milliseconds, 65535 x 2"
(D) 500 milliseconds, 63535 x 216
Options :
1. %A
2 BE
g ¥
4 ¥ D
Question Number : 39 Question Type : MCQ
Consider a simple checkpomting protocol and the following set of operations n the log. i
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Abstract
Background

Conventional monoculture or cereal-cereal sequence systems insist farmers to use excessive application of chemical fertilizer in agriculture resulting reduce the soil organic matier
contents and structures. The inclusion of green manuring crops in a rotation is vital to improve the biochemical and physical properties of the soil viz increasing the labile of organic
matter and ultimately increased crops yield. Some complex molecules of green manuring crops takes a longer time of decomposition and thus nutrients reserve in soil and release
Iatter which provide nutrients to the succeeding and following crops. So the current experiment aimed to study the residual effect of different in situ green manuring crops to the sub-
sequent and following soil.

Methods

The field experiment conducted during 2015 to 2016 with eight green manuring crops and rice and mustard was the subsequent and following crop. /n sifu incorporation of GM crops
with 100% (F1) and 50% (F2) fertilizer, the prior and post-harvest sail (cropping pattern) of experiment field (0-15 cm) was collected and analyzed.

Result

After two consecutive year, GM-T.aman-Mustard cropping pattern increased soil organic matter 0.04% to 0.07% and 0.02% to 0.02% (T1 and T2 with F1 and F2) and nitogen 0.05%
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