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Second generation accelerometers

-> sitting, standing, lying, moving 83% 
detection;
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149. uniaxial accelerometer (@front thigh) + 2 unixial accelerometer/digital data-logger (backpack)

-> sitting, standing, lying, crawling, walking, running, going on a swing 73÷91% detection;

Busser et al., 1997

Second generation accelerometers
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. three uniaxial accelerometers (2@sternum, front 
thigh) + digital recorder;

-> sitting, standing, lying, walking, climbing/going 
down stairs, cycling 80% detection (Veltink et al., 
1996);

. four biaxial accelerometers (@lateral thighs, 
sternum or front forearms) + HR monitor + digital 
recorder;

-> more than twenty different postures/locomotions 
83÷88% detection;

Bussmann et al., 2001

Second generation accelerometers
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– Introduction of another type of 
physical sensor:

. (@sternum) two biaxial accelerometers 
+ piezoelectric gyroscope + digital 
recorder (@wrist);

Najafi et al., 2003

Second generation accelerometers
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-> posture change, walking detection;

Second generation accelerometers

Najafi et al., 2003
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– Accelerometry (-> movement) + physiological measure (e.g., HR measure, 
thermometry, ventilation measure):

. e.g., HR monitor (-> ME) + motion sensor(s) (-> motion-sensor-sensitive PA);


– accelerometers + inclinometers -> body position over time -> 85% 
unstructured exercise thermogenesis estimate:

. total internal heat produced ≈ 75÷80% energy intake;

. partial internal heat produced <- sitting, standing, walking, working, any other unstructured 
exercise;

. proposal: (during the day) wearing motion sensor, (structured exercise) wearing HR monitor;

. i.e., motion sensor -> yes/not time to use HR monitor for ME estimate;

Second generation accelerometers
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. exception: children (i.e., V’O2 [ml O2/kg.75 min] correlated w/both counts, HR, but w/counts r2 > 
w/HR r2);

Eston et al., 1998

Second generation accelerometers
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. solution: two different individual V’O2 vs. HR relationships, one for inactivity, one for PA;

Treuth et al., 1998

Second generation accelerometers (re: children HR)


