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Abstract—Indoor dependence of human is increasing 

exponentially due to the industrial development and the 

dominance of the software industry, leads to increased 

global electricity consumption. Out of all renewable 

resources solar energy harvesting is the idolized 

technique full filling the requirement of electricity usage 

from small household to large industry. Wearable 

devices are another flourishing field seeking the people’s 

attention to be cautious about their health and 

measuring the body parameters including the ECG, 

Heart rate, body temperature, stress level etc., But the 

main drawback of the wearable is the lifetime of the 

battery, though IOT and rechargeable batteries are 

declining the drawback of the wearable, the energy 

consumption remains the same. Indoor energy 

harvesting by the solar resources for the power supply of 

low power devices is one of the efficient way for meeting 

the global electricity demand. 

Keywords—Illuminance, indoor light, Wearables, 

modeling,indoor energy harvesting. 

I. INTRODUCTION  

U.S Environmental Protection Agency survey in the study 

of National Human Activity Pattern Survey, says American 

people spent about 86.9% in indoor [1] which means the 

human being dependence of indoor is higher than outdoor, 

which makes us to expose more to indoor light than the 

sunlight, thus designing a devices that can harvest its energy 

within indoor plays an important role in reducing the 

electricity consumption. Indoor energy harvesting is another 

important area, where the same solar cells can be used to 

harvest the indoor illuminance which power the indoor 

devices. As the energy harvested from indoor to outdoor 

ratio is only 1:1000 (Watts) [2] hence it requires proper 

circuit design which reduces the power consumption in 

devices.  

Wearable devices are the devices that can be worn by the 

user itself to track and record the vital parameter and the 

tracked data can be send wirelessly to the mobile phone, or 

directly send to the server in case of hospitals to be 

monitored by the doctors. It includes smart watches, smart 

glass, smart clothing, fitness trackers, body sensors, wrist 

band, chest straps, smart shoes etc., which are highly used 

and meeting the requirement of monitoring the health of the 

user’s throughout the day[3]. 

Mostly Wearable devices uses the battery as their energy 

source and out of all the components of the wearable 

devices, Battery is the costliest component. But it have short 

lifetime thus reducing the lifespan of the devices in which it 

incorporates, even though it can be recharged or replaced, it 

requires frequent charging or replacement of battery which 

interrupts the data transmission of the vital parameters 

especially concerned during the emergency situation. Solar 

cells plays an efficient role for the continuous power supply. 

 

II. METHODOLOGY 

Thus the indoor lux measurement on the body surface 

within the indoor plays a major role in designing the 

wearable circuit to function under indoor environment. 

Hence the single point one time measurement is carried out 

using the traditional lux meter in sitting and standing 

posture of the human being by measuring at different 

wearable device locations to calculate the energy that can be 

harvested by the wearable devices under static positions. 
 

III. CONCLUSION 

Indoor energy harvesting using renewable resources is a low 

cost work, fascinating, and challenging stream, but it 

achieves the highest efficiency thus gaining more interest, 

through revolutionization. Solar technology is placing foot 

in all streams, in case of both indoor and outdoor, but this 

paper alerts the manufacturer to design the solar cells to 

work efficiently within indoor environment, indirectly 

vanishing the dependence of low power devices to 

electricity, thus providing the first step for supporting the 

inhibition of global electricity demand.  

This new methodology provides the illuminance 

measurement within the indoor environment on the body 

surface especially concerned for the wearable, which is no 

other previous work have concentrated. 
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