Smart-NIR: control and
measurement system for the
extraction of olive oil.

Smart solution almazaras 4.0
The iSR Smart-NIR device is a smart device with connectivity to
the cloud that allows to extract information on oil yield, humidity
and oil quality in real time and integrated in the production chain

ENJOYING ENGINEERING
The Start-up “Integración Sensorial y Robótica”, also known
as iSR, was born in 2016 as a spin-off from the University of
Jaén. Located within the context of the Robotics and
Automation University Researching Group at UJA, the
company has a extensive experience in developing new
technology solutions and products based on sensory
integration and advanced automation, whether for industry,
in general, as for the AGRO sector.

The
company
currently
has
a
multidisciplinary, cohesive team with a
high capacity for innovation, made up of
professionals from different areas who
work in coordination. A large team with
proven experience in the research and
development of automatic measurement
and control systems for processes and
services.

PRODUCTS AND SERVICES
The main aim of the company is the industrialization and commercial exploitation of advanced solutions
in the field of automation and process control, applied to all economic sectors.

AUTOMOTIVE INDUSTRY
AGRO INDUSTRY
QUALITY CONTROL
LOGISTICS INDUSTRY
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Smart-NIR Components:
1. Resistive Screen
2. RJ45 Connection
3. Lighting probe input
4. Lighting probe output

5. Switch on
6. Anchor holes
7. Power connection

SPECIFICATIONS
The Smart-NIR device is embedded in a housing with IP65 degree of protection, which makes it resistant to
dust and water jet. The material of the casing is aluminum, to favor the thermal dissipation produced by the
lighting source and the internal electronics, in addition to providing the protection system against impacts.
The 3.2 ”resistive LCD screen allows interaction with the Smart-NIR in industrial environments, making it
easier for operators to manipulate. The anchor holes make it possible to be placed in different locations
without the need to open the system.
The necessary power for the Smart-NIR is
220V, which allows a direct connection
without the need for specific power
supplies or auxiliary connection systems.

DIMENSIONS
Width
Length
Height
Weight

160mm
241mm
76mm
1800g

Device
The Smart-NIR is a device with connectivity to the cloud that allows making measures of factors related
with the light energy that absorb all the materials/products in the near infrared (NIR). This absorbed light
energy, also called the spectral response, depends on the molecular composition of the material, making
possible to determine its characteristics and properties

FEATURES

- Capturing the spectral response of the product iteratively with scan cycles of up to 1 second.
- Local and remote configuration modes.
- Wifi and Ethernet connectivity.
- Connection to the iSR-Cloud for the captured spectral information storage.
- Intelligent and “on the fly” generation of calibration graphics through supervised learning.
- Local and remote display of the measurement results.
- Self-learning to determine new parameters.
- It integrates a 128-element InGaAs sensor with spectral response in the 900 - 1700nm range.

PROCESSING

The Smart-NIR, in addition to taking measurements, is
capable of processing data in real time, thanks to its
integrated 64-bit CPU with a 1.2GHz processor and 1GB of
RAM. The different configurations available and real-time
results are stored in its 64GB of internal memory. The ability
to execute different processes at the same time, make it
possible to manage communications via wireless connection
by itself.
In addition, thanks to its maintenance program through the
cloud, the system remains calibrated at all times regardless of
the weather conditions of the season, type of harvest.

Connectivity
MEASUREMENT ELEMENTS
The Smart-NIR device is currently being applied in the olive industry. However, it could be used in other
industries such as wine.
In the mills, the information that is extracted depends on the product that is analysed. In the case of solids,
such as the orujo at the exit of the decanter, data on fat and moisture yield are obtained. On the other hand,
the quality data of the olive oil is obtained after taking measurements in the vertical centrifuge.
When analysing the different samples, the use of auxiliary elements called probes is necessary. Depending
on the type of material being analysed, different types are used. The Smart-NIR device includes a probe for
viscous media with high optical density, being optional the acquisition of another one adapted for liquid
media with low optical density, both from the company Ocean Optics.
The versatility of the device allows rapid exchange for measurements at different points, since it currently
does not integrate multipoint measurement.

Probe for viscous media with high optical density
Probe Material

Stainless Steel

Probe length

76.2 mm (3)

Probe diameter

6.35 mm (1 / 4)

Probe fiber core

6 lighting fibers about 1 reading fiber

Numerical aperture

0.22 ± 0.02

Precision

SMA 905 connectors

Length

2m

Breakout

Assembly midpoint at 1 meter

Fiber size

200 - 600 μm

Working temperature

-20 ° C to 80 ° C

Probe for liquid media with low optical density:
Probe material Exterior

stainless steel, with aluminum surface

Probe length

127mm

Probe diameter

6.35 mm (1 / 4)

fiber coating

PVDF

Path length

2, 5 or 10 mm

Connectors

SMA 905

Length

2m

Breakout

1.5 meters from the end of the probe

Pressure

100psi

Temperature limit

100 ° C

Application
ALWAYS CONNECTED
ISR IoT Platform is the cloud platform that allows organizing, monitoring and managing thousands of
devices with different purposes distributed geographically. It is capable of receiving huge volumes of data,
processing them and updating the status of devices with high security measures.
Its greatest competitive advantage lies in the great capacity of Big Data analysis to draw conclusions, make
decisions about data in real time and guarantee the quality of the final product.
The platform offers a service interface that allows integration and communication with the customer's
software platforms. Therefore, it is possible to extrapolate the data to the company's systems.
The platform contains a specific module to manage NIR devices that offers functionalities such as
configuration and parameterization of the devices, visualization of the collected data in detail and
generation of reports of results in the time intervals considered interesting.

Results
CASE SCENARIO: FAT PERFORMANCE MEASURES
One of the applications of the Smart-NIR device is the automatic and instantaneous determination of the
amount of oil that escapes through the horizontal centrifuge machines. This can be useful, not only to
know if the machine settings are correct (position of the diaphragm, etc.), but also to take decisions
whether another centrifuge process is necessary or not.

SUPERVISED LEARNING
During the first days, after the installation of
the Smart-NIR device, it is necessary to carry
out a calibration procedure in which
samples
that
pass
through
the
measurement point will be analysed by an
accredited laboratory. This procedure is
within the maintenance tasks of the device
and will always be organised and managed
by the iSR technical team.

AUTOMATIC DETERMINATION
After the calibration process, the Smart-NIR device
automatically determines the fat yield of the orujo that passes
through the measuring point. During the team's validation
tests, the values obtained by the Smart-NIR were compared
with the determinations of an accredited laboratory. The
results showed an accuracy of 85% over the measurement
range and only a 0.2% error in the determination of fat yield.
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