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Apparatus and methods for attenuating environmental inter 
ference are described. A Wearable monitoring apparatus 
includes a housing con?gured to be attached to the body of a 
subject and a sensor module that includes an energy emitter 
that directs energy at a target region of the subj ect; a detector 
that detects an energy response signal4or physiological con 
ditionifrom the subj ect; a ?lter that removes time-varying 
environmental interference from the energy response signal; 
and at least one processor that controls operations of the 
energy emitter; detector; and ?lter. 
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a detector that detects an energy response signal from the 
subject, wherein the energy response signal is associ­
ated with a physiological condition of the subject; 

a filter that attenuates time-varying environmental inter­
ference from the energy response signal, wherein the 
time-varying environmental interference is caused by 
one or more of the following: sunlight, ambient light, 
airflow, and temperature; and 

at least one processor that controls operations of the 
energy emitter, detector, and/or filter. 

43. The apparatus of claim 42, wherein the energy emitter
emits energy selected from the group consisting of optical 
energy, acoustic energy, ultrasonic energy, electromagnetic 
radiation, electrical energy, mechanical energy, magnetic 
energy, and nuclear energy. 

44. The apparatus of claim 42, wherein the energy emitter
comprises at least one optical emitter, and wherein the detec­
tor comprises at least one optical detector. 

45. The apparatus of claim 44, wherein the at least one
optical emitter is selected from the group consisting of laser 
diodes (LDs), light-emitting diodes (LEDs), and organic 
light-emitting diodes (OLEDs). 

46. The apparatus of claim 42, wherein the physiological
condition of the subject comprises one or more of the follow-

17 

Aug. 2, 2012 

ing: heart rate, pulse pressure, respiration rate, lactic thresh­
old, blood pressure, volume of blood flow through a blood 
vessel, blood metabolite level, blood oxygen level, and size of 
at least one blood vessel. 

47. The apparatus of claim 42, wherein the processor is
configured to process the detected energy response signal and 
produce an extracted energy response signal. 

48. The apparatus of claim 44, comprising optically trans­
missive material through which light from the at least one 
optical emitter can pass. 

49. The apparatus of claim 44, comprising material con­
figured to attenuate light reaching the at least one optical 
detector at one or more selected wavelengths. 

50. The apparatus of claim 42, further comprising at least
one analog-to-digital (ADC) converter that converts analog 
signals generated by the detector to digital signals. 

51. The apparatus of claim 42, wherein the substrate is
selected from the group consisting of wristbands, armbands, 
legbands, neckbands, waistbands, anklebands, footbands, 
handbands, ringbands, and headbands. 

52. The apparatus of claim 42, wherein the substrate is
configured to be adhesively attached to the body of the 
subject. 
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