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Abstract

During sowing with seed drills over a field, seedless areas may largely remain due to inevitable problems, such as a
malfunction of the seed measuring mechanism, clogging of the seed tubes, emptying of the seed hopper, etc. The seed
drill performance monitoring system by providing on-line feedback on the operating status of various parts, could
optimally improve the efficiency of sowing. At first step, to develop a seed drill monitoring system, an infrared seed
sensor was designed to be installed in sowing tubes of seed drills. To establish an equation for mass flow rate
estimation, the sensor was evaluated by a roller seed metering system and three types of seeds including chickpea,
wheat and alfalfa (respectively, representative of large, medium and fine seeds). It was found that a completely
acceptable equation can be made between the voltage and the flow rate of each type of seed. Afterwards, designing and
constructing a seed drill performance monitoring system based on developed seed flow sensors was considered. In the
proposed monitoring system, the seed flow sensors were installed separately in each seed tube, so that the amount of
seed flow rate, the presence or absence of seed flow in the graphical interface can be displayed. The forward speed is
measured with the Hall sensor. In addition to sowing operations, the proposed system continuously indicate the seed
and fertilizer levels of the hoppers measured by ultrasonic sensors. The developed monitoring system was constructed
and installed on a seed drill, equipped with 13 sowing units. With applications of three levels of ground speed and
sowing speed during field experiment, the sensing system is assessed under outdoor operating conditions, including
planter vibrations, tractor speed variation, and the dust. The field test resulted in a correlation coefficient of 85 percent
between the mean of the weighted data obtained from the scale and the mass flow estimates. The outdoor experiments
results appeared to be weaker than laboratory evaluation. Regarding the outdoor operating conditions, the obstruction of
the optical elements by the dust seems to have the most adverse effect on the performance of the proposed sensing
system.
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