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Trabalho 1 – Detecção de queda de idosos
com smartphone como dispositivo IoT
• Requisitos Iniciais

• Idosos
• Ambiente doméstico interno (Intradoor)
• Smartphone com sensor acelerômetro





Caractyerização do Problema
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Oreintação de Quedas de Idosas

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5858880/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5858880/


Caracterização de Queda

Acceleration Changes during an accidental fall [12] | Download Scientific Diagram (researchgate.net)

https://www.researchgate.net/figure/Acceleration-Changes-during-an-accidental-fall-12_fig2_342263087


Revisão da Literatura



LITERATURE REVIEW
Publication Methodologies Devices Used Members Placement Parameters Type of Device

(Sposaro & Tyson,

2009)

Threshold Based Android phone N/A anywhere Accelerometer SINGLE

(Tacconi, et al.,

2011)

Threshold Based Smartphone 3 (young healthy;24-

26)

waist Tri-axial

accelerometer

SINGLE

(Dai, et al., 2010) Threshold Based

, Shape Context and

Hausdorff Distance

Smartphone Dummy + 15 (young

student; 20-30)

Chest,  waist,  thigh,

legs, pant/shirt

pockets

Accelerometer,

magnetometer

SINGLE

(Yavuz, et al., 2010) Discrete Wavelet

Transformation, 

Threshold Based

Smartphone 5 healthy Pocket Accelerometer SINGLE

(Brezmes, et al.,

2010)

Pattern Recognition,

SVM

Smartphone Not mentioned anywhere Accelerometer,

magnetometer, light

sensor

SINGLE

(Kwolek & Kepski,

2015)

Threshold Based

, Image Recognition, 

Extraction Based, KNN, 

SVM

Kinect Sensors,

Smartphone

5 persons (over 26

yrs.)

pelvis Accelerometer,

depth sensors

MULTIPLE



LITERATURE REVIEW
Publication Methodologies Devices Used Members Placement Parameters Type of Device

(Ojetola, et al., 2015) Decision Tree Based Shimmer Sensor 42 volunteers Chest and thigh Accelerometer,

gyroscope

MULTIPLE

(Dau, et al., 2014) Genetic Programming,

Threshold Based

Smartphone 1(teen male) Tight/ Loose Pant

pockets

Accelerometer,

magnetometer, 

gyroscope

SINGLE

(Rakhman, et al.,

2014)

Ubiquitous Based Smartphone N/A Left chest pocket Accelerometer,

gyroscope

SINGLE

(Feldwieser, et al.,

2014)

Falls Protocol Based Shimmer and

Kinect Sensor

28(66-89 yrs. elders) Front  pelvis,  other

fixed regions

Accelerometer, optic

and acoustic sensors

MULTIPLE

(Kansiz, et al., 2013) Decision Tree Based,

Naïve Bayes

smartphone 8 subjects pocket accelerometer SINGLE

(Soto-mendoza, et

al., 2015)

Decision Tree Based Smartphone,

fixed sensors for

acquiring images

19(non participation

interview based )

anywhere Accelerometer,

location sensors,

proximity, pressure 

sensors

MULTIPLE

(Neggazi, et al.,

2014)

Compressive Sensing Intel Shimmer 5 (different ages; 22-

58)

Not mentioned Accelerometer, ECG,

gyroscope

MULTIPLE



Isabel N. Figueiredo et al. Exploring smartphone 
sensors for fall detection
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Result Analysis (Raw Data)

Table. Minimum and Maximum from Equivalent Data

Sayef & Kawser Smartphone Sensor based Fall Detection Page 13/35



Result Analysis (Raw Data) (contd..)

*Walked for 5 – 6 seconds

* Impact: At 7 seconds (spike)

* Duration of Fall Event : 1.5 secs

* Completed at 8.5 Sec (Fall)

Fig. Sub 01: Walk and Fall Forward 
(Fall)

Sayef & Kawser Smartphone Sensor based Fall Detection Page 14/35



Result Analysis (Raw Data) (contd..)

* Run: 21 seconds

* Impact: At 21.75 seconds (spike)

* Duration of Fall Event : 0.5 secs

* Completed at 22.25 Sec (Fall)

Fig. Sub 02: Run and Fall (Fall)

Sayef & Kawser Smartphone Sensor based Fall Detection Page 15/35



Result Analysis (Raw Data) (contd..)

* Stairs : 62 Steps

* Duration of Non-Fall Event : 30 secs

Fig. Sub 01: Upstairs (Non-Fall)

Sayef & Kawser Smartphone Sensor based Fall Detection Page 16/35



Result Analysis (Raw Data) (contd..)

Fig. Sub 02: Standing to lying position 
(Non-Fall)

Sayef & Kawser Smartphone Sensor based Fall Detection Page 17/35



Implementação



Implementação

• Fazer a detecção de queda através de dados do sensor acelerômetro, 
combinado com outros sensores (um ou mais):

• Velocidade Angular (Giroscópio)
• Orientação de tela

• Utilizar método simples de detecção: limiar (threshold)
• Usar o Aplicativo Matlab Mobile para aquisição de dados
• Tomar como base as atividades da aula 3 (atividades 3.1. 3.2, 3.3)



Metodologia

• Fazer coletas de dados
• Máxima taxa de aquisição de dados (10Hz)
• Obter vários logs misturando

• quedas em várias posições
• Andar
• Correr (?)
• Sentar e levantar
• Abaixar
• Etc



Obrigado
kofuji@usp.br
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