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Abstract

Forecasting the grape yield of vineyards is of
critical importance in the wine industry, as it
allows grape growers to more accurately and
confidently invests in capital equipment, ne-
gotiate pricing, schedule labour and develop
marketing strategies. Currently, industry stan-
dard forecasts are generated by manual sam-
pling of bunch weights, grape size, grape numn-
bers and seasonal predictions which takes sig-
nificant time and effort and thus can sample a
very small proportion of the vines. The first
step in automating this procedure is to accu-
rately estimate the weight of fruit on the vine
and thus this paper presents a survey of the au-
tomated image processing methods which have
been applied to this problem. Using manually
harvested bunches photographed in a labora-
tory environment, the contribution of various
bunch parameters to the weight of a bunch was
examined to provide a baseline for the accuracy
of weight calculation methods. Then, several
recent colour classification methods were com-
pared using images of grapes in vivo. The re-
sults showed that a linear regression approach
to bunch weight estimation using berry num-
ber, bunch perimeter, bunch area and esti-
mated bunch volume was accurate to within
5.3%. Results from in vivo colour classifica-
tion showed a weight prediction accuracy of
4.5% on a much smaller dataset, demonstrat-
ing the promise of this approach in achieving
grape grower yield estimation targets.

1 Introduction

Various yield-forecasting approaches are applied in mod-
ern agriculture for optimising market imanagement. Do-
ing so enables farmers to better monitor crop growth and
provides a better overview of and increased control over

the crop supply chain. Generally, these approaches are
divided into two groups based on execution period; one
uses historical records, for example, the rainfall, temper-
ature, duration of sunshine, airborne pollen [Cristofolini
and Gottardini, 2000] and crop yields in 5-20 years, and
another uses a single growth cycle of the crop, analysing
data such as remotely sensed images as well as sampling
the fruit [Wulfsohn et al., 2012] in one growth period.

Through their historical records, agriculture experts
spend a great deal of time and energy to keep a record of
variables such as environmental changes and correspond-
ing annual crop yields. Much existing literature de-
scribes the production-forecasting model based on long-
term records for the purpose of predicting yields.

For grape production, the relationship between
weather and fruitfulness was investigated by Baldwin
[1964] based on 18-year records for the sultana vine. Two
variables assessed in this study are the hours of bright
sunshine and the sum of daily maximum temperatures.
The regression equation obtained in this paper indicated
that yield could be forecasted but there was no evidence
to suggest that other independent variables did not affect
the accuracy of this model.

A 12-year cross validation study of yield-correlation
masking was presented by Kastens and his colleagues
[2005] for yield estimation in a major U.S. grape growing
region. However, the author of this paper indicated that
the data less than 11 years may not be enough to develop
a reliable crop yield model.

Airborne pollen concentration data (for 5 years) was
investigated for establishing a forecasting model for
grape production by Cristofolini and Gottardini [2000].
Although this paper showed that there is a strong corre-
lation between pollen concentration and grape produc-
tion, this model is yet to be rigorous verified.

The obvious disadvantage of yield-forecasting from
historical records in all of these approaches is the amount
of time required and the relatively inaccurate results.
Additionally, these approaches do not provide a direct
and validated trend for crop yield estimation, and need



