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ABSTRACT

CCS Concepts
Computing methodologies → Machine learning; Applied com-

puting → Consumer health;

Keywords

1. INTRODUCTION

2. RELATED WORKS
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Figure 1: A participant wearing two Microsoft Band 2’s (one
on each wrist) prepared to begin eating.

3. DATA COLLECTION

3.1 Eating Study

Breakfast

Activity Object Task Method Calories

Table 1: Activities and food consumed during breakfast.

Lunch

Activity Object Task Method Calories

Table 2: Activities and food consumed during lunch.

3.2 Video Labeling

3.3 Devices and System
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Figure 2: Labeling data using Chronoviz to enable the detec-
tion of feeding gestures.

Figure 3: Relationship between Calories and feeding gestures,
swallows, and eating duration for 54 foods consumed.

3.4 Features and Calories
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4. MODEL DEVELOPMENT

Smoothing 
Normalization

Raww Smoothedt

Pre-Processing

Reliability & Battery Life  

Segmentation Classification

Features 
Extraction

Features & Sensor
 Selection

Models

σ, x,̅ Q1, … RL
VS

Accel (x
,y,z

)

G
yr

o 
(x

,y
,z

)

Heart Rate

Ambient
GSR

Classifier
Selection

Temp

Trees = 100

Random Forest

GeneralizedPersonalized

Nε(p): {q belongs to D | dist(p,q) ≤ ε}

Output

Window Size  

Overlap = 60%

Shift 

Missingg Data

Filter Poor Data

0
1

00
1

0

0 10 0

re Processing

1

0
1

00

Clustering (DBScan):

F F FNF NF NF+ + + + +
=

Feeding 
Gestures
 Count

σ, x,̅ Q1, …

GeneralizedPersonalized

Nε(p): {q belongs to D | dist(p,q) ≤ ε}
Clustering (DBScan):

35

Figure 4: Framework for building a model that detects feeding
gestures.

4.1 Data Preprocessing

pandas.rolling mean

4.2 Segmentation

window size
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Figure 5: Segmentation process of Gyro data with window size,
overlap and shift.

4.3 Feature Extraction

R

4.4 Fine-tuning Signal Processing Parameters

4.5 Selecting the Best Feature Subset

Table 3: Results of the 67/33 train/test split on data of breakfast
and lunch combined.

4.6 Selecting the Optimal Classifier

4.7 Personalization

4.8 Clustering to Detect Feeding Gestures

ε

minPts

5. RESULTS

5.1 Fine-tuning Signal Processing Parameters
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Figure 6: LOSOCV results varying signal processing parame-
ters.
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Figure 7: 10FCV results varying signal processing parameters.

5.2 Optimal Feature Subset
Gx qurt Gx mean Gzirq Gx stdev

Gx min

Gx Gz

5.3 Selecting the Optimal Classifier

5.4 Personalization

Figure 8: Optimal classifier selection.

5.5 Clustering to Count Feeding Gestures

ε minPts

6. DISCUSSION



RMSE = 8.43

Figure 9: DBSCAN personalized clustering results.

7. CONCLUSION AND FUTURE WORK
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