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1. INTRODUCTION
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2. BACKGROUND
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3. EXPERIMENT 
3.1 Sensors and Placement 

Table 1. Prior work in puffing, smoking or eating and drinking detection with accelerometers

Ref Purpose Sensor
Dataset Model Performance

P Dur Env Challenges Feat Cls Alg Acc Others
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Eating drinking

Smoking
sitting standing 

walking
Smoking

eating walking
talking drinking

standing



smoking
swapping

3.2 Experimental Protocol 
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3.3 Dataset 
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4. CHALLENGES 
4.1 Puff Inspection
4.1.1 Puff Duration 

puffing puffing

smoking using phone/computer 

smoking using phone/computer

4.1.2 “Prototypical Puff”
puffing

eating

puffing

Figure 1. Actigraph GTX3+ and placement on body

Table 2. Dataset characteristics

Session 1 3 4 5 6 7 Overall Typical (see [15])
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4.1.3 “Non-prototypical Puff”
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4.2 Smoking Characterization
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4.3 Concurrent Activities
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Figure 2. Examples of puffing
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5. PUFF CLASSIFICATION 

5.1 Model Description 
Segmentation

W, W
Features

Figure 4. Examples of ambiguous activities

Figure 5. Example of smoking while eating and drinking

Figure 3. Collection of various non-prototypical puffs



 Peak-peak amplitude

reading using computer
drinking eating puffing  Peak rate

Correlation coefficients

 Crossing 
rate between axes

 Slope, MSE 
and R-squared

Filtering movement
puffing 

Classification puffing
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5.2 Results and Discussion 

Only using accuracy is insufficient for measurement. 

non-puffing

Longer windows provide more contextual information

puffing while just sitting eating
puffing while 

eating eating   

Variability across individuals affects the performance. 

Using both wrists improves recognition.

eating
puffing

Be cautious of generalizing prototypical models.

Figure 6. Performance under different window sizes

Table 3. Puff classification experiments and results

Exp Name Training Eval Feat Model Acc 
(%)

Prec 
(%)

Rec 
(%)

F1-
score

F1-score 
(puff)

TPR non-
proto. (%)

TPRproto. 
(%)



SVM is as good as RF.

Performance is limited under LOSO validation.

Concurrent activity results in misclassification.
puffing

talking eating-a-meal
using phone using 

computer 
puffing puffing
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6. SMOKING DETECTION 
smoking 

smoking

6.1 Smoking Prediction Model 

smoking
smoking

6.2 Results and Discussion 
6.2.1 Improvement in Accuracy of Puff Classification 

puffing
puffing

6.2.2 Investigation of Smoking Prediction 
smoking

puffing eating drinking

Sporadic false positive (FP) puffs have limited impact on smoking 
detection. 

Reliable detection of smoking can only be accomplished with 
latency

smoking
Prediction fails with unusually-long inter-puff intervals.

7. CONCLUSION

puffing smoking

Table 4. F1-score for smoking prediction during different 
concurrent activities

Figure 7. Smoking predictions with activity annotations



This is a caution 
against using simulated smoking data or data without other 
ongoing activities included in future smoking detection work.

eating talking
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