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Harvesting and sorting Working hour of strawberry account for about 60% of a total working hour. Especially the
harvesting of strawberry is hard because the operation is done with a bended waist on long hour everyday, therefore
early mechanization is constantly being pursued. Because the strawberries arc smalf and prone to damage, and the
ripe strawberries are sorted for harvesting, the mechanization requires advanced functionality necessary. Study on
systematization of harvesting and sorting for strawberry production was carried out, using sirawberry with peduncles
(a kind: AKIHIME) for experiments, and examined about the recognition andr sorting judgment of fruits and
peduncles by image processing, development of picking hand for the realization of harvesting robot. As a result, the
following findings were obtained. |
L. The system of harvesting and sorling the strawberry deveioped for this study, judges the focation and the ripeness
of fruits with two color-CCD cameras (for positioning and picking respectively) fixed on the Cartesian-type prototype
and harvests the fruit without damage through cutting and holding the peduncles of strawberries grown on annual hill
tops.

2. Experiments of strawberry recognition in which each is arranged as a mode] showed that the quantity and the
location of actual fruits for picking as well as the order for picking were near to perfection and that the camera‘ for
picking by capturing an enlarged image of actual fruits in the middle of screcn can offer image for recognition of
peduncles and fruits.

3. Peduncles recognition processing method was developed in which, top of a fruit and stem was selected firstly, then
boundary standard between stem and peduncle was extracted, and lastly the display line of peduncles were extracted.
Authors demonstrated that it is easy to decide cutting position of peduncle and direction angle using that method, and
with accuracy in each value, In the experiments in which each strawberry is arranged as a madel, the result showed
that though the rate of peduncles recognition is 100% in vertical direction, the rate of peduncles recognition fails in
horizontal direction, about 80% in average.

4. For sorting of fruits, as a result of adopting the method to judge the size and the ripeness based on pixels and rate
of coloring, with 100% accuracy in judgment of actual fruits for picking, or the fruits with the 50-60% coeloring or
above by using rate of coloring (55% standard for harvest).

5. Authors ploposed picking hand with original mechanism with optical fiber sensor for the reorganization of the
peduncles, which holds them with the finger and cuts them with scissors at the same tlme _Authors demonstrated that
the finger is capable of holding up to 80g in weight, with scissors are able to cut peduncles below 3.0mm with
compressed air pressure 0. Mpa,

6. To compare the result of the bhasic experiments in which each strawberry is arranged as a model, experiments were
carried out for which strawberries were laid out in a complicated manner, close to the field, As a result, the rate of
harvest was about 54.1~64.9% and the harvest processing'time for each strawberry is 14.4~~19.85.The rate fell in
approximate. 20% compared to that of the basic experiments. The degree of ripeness of all the harvest fruits is above
50-60%, the length of the peduncle is 17.2mm on average, and the capability was satisfactory.

As described above, this study presented the method to recognize fruits, peduncles and ripeness automatically by
image processing, developed picking hand with original mechanism that is capable of cutting and holding the

peduncles for strawberries and proposed the possibility of the strawberry systematization for harvesting and sorting.
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