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Abstract. In the present paper we present the design and implemen-
tation of a device cappable of mantaining the level of light present in a
relatively small area, such as a room or office, in a semi-constant value
(ie. with variations which the human eye cannot perceive). This level of
light should be defined by the user. In order to achieve this, we propose
to use a microcontroller that, according to the difference between the
current level of light and the desired level of light, sends a control signal
which enables an artificial source of light, such as a lamp, to generate
more or less ligth, depending on the cappacities of the light source. The
desired level of light should be adjustable in any moment....

1 Introduction

The main goal of the current project is to design and implement a device which

mantains constant (according to what the naked human eye can perceive) the

level of light in a specific area, which is relatively small too, such as a cubicle,
room, or office. The former will be achieved by modifying the level of light
produced by the artificial light sources present in the area. Also, the desired
level of light intended to be mantained must be modifiable by the user at any

moment during the working time of the device.

The way chosen to achieve these goals is to employ a microcontroller unit of

the PIC16F777 family, built by MicrochipTM. This microcontroller will receive

data from a light sensor unit, in order to determine the difference, if any, between

the current level of light and the desired level of light. With this information,
the microcontroller generates a Pulse Width Modulation (PWM) signal which

then transmits to a "control" device, which will then allow or disallow the pass

of current to the light source according to the PWM signal. As an additional

achivement, our proposal should have a low cost, every component should be

relatively easy to buy, and the design should be easy to extend.
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minimum allowed value for the desired level of light, thus making the available

range for this values between 180 and 1023 inclusive.

In the second case, the increments and decrements on the DC have a mag-

nitude of 4. Thus, when there is a severe modification of the desired level of

light, such as going from a value of 1023 (sensed signal of 5 V) to a value of

200 in the time of a couple of PWM cycles, say les than 20 ms since one cycle
lasts 4 ms, and the desired level of light remains at that second value for a long

enough time, as could be 5s, it takes close to 864 ms for the device to reach
the desired DC value. The latter means that, in such an extreme situation, the

general level of light would suffer a decrement for more than half a second, time

enough for the naked human eye to perceive the change. A possible solution to

this problem would be to alter the algorithm with respect to the magnitude of
the updates to the DC value, in such way that the time needed for congruence

is reduced below the ability of the human eye to detect it, at least below 40 ms,

which would be equivalent to a frequency of 30 Hz. Notice, however, that this

solution would make the update quite abrupt, which could in turn be undesir-

able. Another posibility would be to make the update smoother, by making it

last longer, perhaps a whole minute, or even more, for a modification as large as

that mentioned above.

6 Conclusions

In most situations, the proposed device behaves according to the established

goals and restrictions, fullfiling also the objective of being a unexpenisive, easy
to implement solution. However, two deviations from these norms were observed.

One when the DC falls below 17.5% of the PWM cycle, and theother when the

desired level of light is modified by a large amount in a short time. The first

problem was solved by making 180 the lowest possible value for the desired level

of light, thus disallowing the DC to go below 17.5%. The other problem has not

been solved yet. Eventhough these two problems arose, they are not so bad. In

the case of the shuddering of the lamp, this phenomenon ressembles a candle.
We believe this should be further explored, since it could lead to a unexpensive

simulation of candlelight, whithout having to replace the light sources, only
installing the device.

-

Some improvements and future work on the porposed device include:

Modify the design to allow the use of commercial 120 V lamps.

- Improve the interface for the user to determine the desired level of light.

One possibility is to substitute the potentiometer for two buttons, one for
increment and one for decrement.

- Add a display where the desired level of light is shown, preferably in some
ligh unit, such as lumens, lux, or candelas.

- Add more light sensors. This would allow the device to diferentiate between

local and general changes in the level of light, such as shadows or reflexes,
and ignore the local ones.
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- Add a motion sensor that would allow the device to know when the working
area is in use and when it is not. This in turn would allow the device to

shut down the light source and even set the microcontroller to sleep mode
when the area is not being used, and to restart activity when there is motion
detected in the area.

-

Design and implement a better HMI, such as a remote control, that includes
both the interface for determining the desired level of light and the display
of its current value.
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