
Poster Print Size:
This poster template is 36” high by 
48” wide. It can be used to print any 
poster with a 3:4 aspect ratio.

Placeholders:
The various elements included in 
this poster are ones we often see in 
medical, research, and scientific 
posters. Feel free to edit, move,  
add, and delete items, or change the 
layout to suit your needs. Always 
check with your conference 
organizer for specific requirements.

Image Quality:
You can place digital photos or logo 
art in your poster file by selecting 
the Insert, Picture command, or by 
using standard copy & paste. For 
best results, all graphic elements 
should be at least 150-200 pixels 
per inch in their final printed size. 
For instance, a 1600 x 1200 pixel 
photo will usually look fine up to 
8“-10” wide on your printed poster.

To preview the print quality of 
images, select a magnification of 
100% when previewing your poster. 
This will give you a good idea of 
what it will look like in print. If you 
are laying out a large poster and 
using half-scale dimensions, be sure 
to preview your graphics at 200% to 
see them at their final printed size.

Please note that graphics from 
websites (such as the logo on your 
hospital's or university's home page) 
will only be 72dpi and not suitable 
for printing.

[This sidebar area does not print.]

Change Color Theme:
This template is designed to use the 
built-in color themes in the newer 
versions of PowerPoint.

To change the color theme, select 
the Design tab, then select the 
Colors drop-down list.

The default color theme for this 
template is “Office”, so you can 
always return to that after trying 
some of the alternatives.

Printing Your Poster:
Once your poster file is ready, visit 
www.genigraphics.com to order a 
high-quality, affordable poster print. 
Every order receives a free design 
review and we can deliver as fast as 
next business day within the US and 
Canada. 

Genigraphics® has been producing 
output from PowerPoint® longer 
than anyone in the industry; dating 
back to when we helped Microsoft® 
design the PowerPoint® software. 

US and Canada:  1-800-790-4001
Email: info@genigraphics.com

[This sidebar area does not print.]

Abstract

Monitoring ripening is one of the most time-consuming laboratory procedures 
in grape and wine. The procedures are relatively long and complex and require 
extensive lab training and important labor expenses. The techniques are 
destructive and do not allow repeated measurements of the same samples. It 
is not possible to characterize spatial variability and the ripening process 
without a large number of samples thus incurring in large costs. Hence the 
need of finding new, faster techniques, less expensive, and able to produce 
spatial-temporal information to empower precise viticulture approaches.
This study attempts to assess grape skin flavonoids, total soluble solids and 
titratable acidity in intact berries through the use of a hyperspectral camera. 
The samples will be collected in different vineyards and varieties in order to 
ensure a large variability of target compounds. During the season 2020 we 
collected about 400 samples of Cabernet-Sauvignon and Cabernet-Franc 
berries in Madera, Paso Robles and Rutherford, California on different dates 
but always after veraison. Samples were composed of 20 berries each. Each 
sample was imaged in a dark room in the lab using a VIS-NIR hyperspectral 
camera (500-900nm), then peeled; from the flesh we obtained juice for 
measuring total soluble solids and titratable acidity, from the skins we 
obtained the anthocyanin profile through HPLC. The reflectance spectra of the 
camera were related to the content in soluble solids, acids and anthocyanins 
through random forest regression and good correlations were found that 
allowed to predict grape composition with small associated error. These 
models will then be deployed in field conditions by mounting the camera on a 
tripod, an ATV or a conveyor belt for real time monitoring of grape 
composition.

Scope

Develop predictive models to assess grape  composition (Brix, TA, 
anthocyanins) from  hyperspectral imaging of berries and identify
 the most important wavelengths to foster the  development of 
simplified sensors specifically  adapted to monitor grapes in the field 
with  reduced complexity and cost. 
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Materials and methods

1. Sample berries from multiple varieties
2. Hyperspectral imaging in controlled conditions
3. Chemical analysis of grape composition (total soluble solids, 

titratable acidity, anthocyanins)
4. Process hyperspectral images through machine learning  

modeling
5. Deploy models in the field on different platforms for mapping 

purposes

Background

• Monitoring ripening is one of the most time-consuming laboratory 
procedures in grape and wine production. 

• The procedures are relatively long and complex and require 
extensive lab training and important labor expenses. 

• The techniques are destructive and do not allow repeated 
measurements of the same sample.

• It is not possible to characterize spatial variability and the ripening 
process without a large number of samples thus incurring in large 
costs. 

• Hence the need of finding new, faster techniques, less expensive, 
and able to produce spatial-temporal information to empower 
precise viticulture approaches.

• During the season 2020 we collected about 400 samples of 
Cabernet-Sauvignon and Cabernet-Franc berries in Madera, Paso 
Robles and Rutherford, California on different dates but always 
after veraison.

• Samples were composed of 20 berries each.

• Each sample was imaged in a dark room in the lab using a VIS-NIR 
hyperspectral camera (500-900nm), and then peeled.

• From the flesh we obtained juice for measuring total soluble solids 
and titratable acidity, from the skins we obtained the anthocyanin 
profile through HPLC

Conclusions

Figure 1. Hyperspectral imaging of berry samples in the lab. Hyperspectral 
images are acquired in a dark cabinet with a consistent light source. Berries 
are imaged together with a reflectance standard (here image is taken at 
520nm. The datacube (Height x Width x Wavelength) is processed in a 
powerful workstation, pure berry pixels are extracted from the picture, and it 
is possible to obtain an average absorbance spectrum (here VIS/NIR), but also 
individual spectrum for each berry (and each pixel in a berry). These data can 
be used for modeling purposes. 

Results

Figure 2. Hyperspectral imaging on different platforms, on the conveyor belt of 
a harvester (the camera is included within the case), in front of an ATV, on a 

tripod. 

Figure 3. Hyperspectral imaging of a VSP trellised grapevine (here we show 720 
nm) and segmented grapes

Figure 4. Example of hyperspectral imagery from the harvester conveyor (here 
at 640nm). The white circle on the right is a reflectance standard.

• The use of hyperspectral imagery has given interesting results in 
other viticulture regions of the world. This is the first time a similar 
technology is tested in the conditions of California, which presents 
significant differences in sun radiation and trellis systems. This is a 
two year projects that is just about to start and we are thankful to 
the American Vineyard Foundation for funding it. 


