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Abstract |

This paper presents designing and implementing adaptive data loggers to monitor temperature
inside a honey bee hive. This system has an advantage to make shorter interval time to monitor
temperature changes when the temperature dramatically varies. Otherwise, the system itself sets
longer interval time to save a battery. So, in other words, it is interchangeable to all temperatures.
This system was built with Arduino board, a realtime timer, and a microSD device and was proved

that the system is fully functionable.
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Fig. 1. Adaptive temperature data loggers for honey bee hive.

Table 1. System Parts

Parts Device name
Temperature DS18B20
RTC DS1307
Microcontroller Arduino FIO(Arduino 328)
SD memory INT106D1P
Polymer Lithium Ion
Battery Battery (2000mAh)
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1) threshold1 < maximum difference temperature;

2) threshold2 < maximum monitoring interval time;

3) threshold3 < maximum loop count during the
constant temperature;

4) Initialize timer;

5) Initialize MicroSD card;

6) Create a log file;

7) while (true) {

8) Read temperatures from sensors;

9) Read the current time;
10) Write the temperatures and time to the log file;
11) Compute the average temperature;

12) if (difference between previous and current
temperature > threshold1)

13) monitoring interval value =

14) monitoring interval value / 2;

14) else if (monitoring interval value !=

15) threshold2 && loop count > threshold3)

16) interval value = inerval value * 2;

17) sleep during the interval time;
18) }

Fig. 2. Algorithm for the adaptive temperature data loggers.
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if (first) {
first = false;
}else if (abs(avgTemperature oldAvgTemperature)
> IntervalThreshold) {
/I we make the interval time short to be half
if (intervalTime > 1) intervalTime /= 2;
stableCount=0;
}else { // The temperature is stable
if (intervalTime != setIntervalTime &&
++stableCount > stableLimit) {
intervalTime *= 2;
if (intervalTime > setIntervalTime) intervalTime
= setIntervalTime;
stableCount=0;

}

if (stableCount > stableLimit) stableCount=0;

¥

oldAvgTemperature = avgTemperature;

Fig. 3. Adaptive control function program
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Fig. 4. Laboratory setup besides windows.
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Fig. 5. Temperature variations as function of the measured date.
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Fig. 6. Interval time variations as function of the measured date.
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Fig. 8. Temperature variations as function of the measured date.
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Fig. 9. Interval time variations as function of the measured date.
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