
Real Time, In-Field Grain Analysis 
with the SCiO Micro Spectrometer

– A White Paper –

Grains and beans are some of the most important 

foods for the world’s population, a staple that 

demands accurate quality assessment at all stages 

from farm to fork. 

Recently, the trend within the industry in general 

has been to increase nutritional values through the 

introduction of new crop variants. 

Crops are analyzed for the nutrient composition of 

starch, protein, moisture, oils and fiber which affect 

their value and the quality of the end product. Visual 

methods for quality estimation are useful, but not 

accurate. Laboratory chemical analysis testing at 

handling facilities is expensive, labor intensive, time 

consuming and inconvenient. To meet buyers and 

traders increasing quality demands, the industry needs 

to move towards a more automated, economical, and 

rapid means of quality estimation.

 NIR spectroscopy is widely used for crop analysis, 

especially in grain, bean, cereal products, and oilseed 

processing. It is also used for quality improvement 

of cereals, such as wheat flour yield, barley malting 

quality, rice milling yield and oat groat percentage. 

In addition, it is easily applied to crop management, 

receivable testing, and on-line process control. 

In most cases samples are collected in the field and 

sent to a remote lab for analysis, but labs are often 

distanced from the farm, resulting in extended wait 

times and operational overheads. Furthermore, labs 

are expensive and require trained staff, resulting in 

high costs per scan. 

There are also a number of factors during cereal 

processing that require high levels of time expenditure. 

One major area of expenditure is quality control. Bean 

and grain quality is defined by a number of factors 

including moisture content, dry matter, bulk density, 

composition, and soundness of tazhe kernels. Quality 

analyses are required at multiple stages during the 

production cycle and rely heavily on a number of highly 

trained personnel depending on the type, scale, and 

specialty of the facility. During storage, grain can have 

losses in quality. 

Deterioration and contamination results in 

downgrading grain and lower market value due to 

molds, increase in free fatty acid, heat damage, 

toxicity, and poor milling and baking quality. Therefore, 

a fast and reliable method is needed for real-time 

grain quality estimation. 

SCiO, the world’s only pocket-sized near infrared 

spectrometer, is a fast, reliable, accurate and 

economical tool for quality analysis. SCiO enables real-

time analyses of grains and grain products in the field 

in real- time; analysis is instant, requires no sample 

preparation and can be done easily on location with 

little training. 
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NIR spectrometry is a gold standard 
chemical analyses tool that has been 
used for decades in agriculture and 
many other industries. Traditional 
benchtop spectrometers are bulky, 
high cost devices operated by trained 
chemists and physicists in a lab. 

Most spectrometers are not intended 
for field use, and even existing handheld 
models are expensive and not designed 
for use by field personnel. Portable 
spectrometers are increasingly used for 
material analysis, but are prohibitively 
expensive in the majority of cases making operators 
reluctant to take them out to the field, factory floor or 
farm for fear of potential damage to the equipment. 
Often this results in portable devices being bought 
and then used in the office or the lab for sample 
testing, rather than actually testing onsite. Another 
significant disadvantage is that these portable 
devices are in reality unwieldy, heavy and bulky, 
making them difficult to carry around and so limiting 

portability. Moreover, when attempting 
to put a spectrometer to use in a new 
environment and to measure new material 
types, specialized adaptation is required. 
Traditionally, such adaptation requires 
creation of custom algorithms and is done 
by experts who use highly specialized 
mathematical software. 

The SCiO micro spectrometer provides 
NIRS performance on par with existing 
bench units, at a fraction of the cost and 
is always available in your pocket. SCiO 
is ideally placed for extensive use in the 

grain industry, whenever you need an in-field lab, on 
the spot measurement of quality parameters for field 
management, and quality based decisions. 

Extremely portable, highly affordable, always 
connected and easy to use – SCiO can be easily 
implemented across the farm and field to dramatically 
improve operations, obtain instant results, and 
analyze crops anywhere and by anyone.

Why SCiO NIR Analysis?
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SCiO is a spectrometer with a unique 
configuration - it wirelessly connects 
to a mobile device through Bluetooth. 
This enables the scanned sample’s 
spectrum to be sent to the SCiO cloud 
for processing, and for the results 
to be returned to the sampler’s 
smartphone within seconds. Every 
scan is automatically recorded with 
the phone’s time, date, and location. 
For agronomy departments a device 
like SCiO can revolutionize the way 
fields are analyzed and managed. 
SCiO’s size and speed make it easy 
to collect many samples per unit 
area, and repeat them every few days, allowing 
large amounts of data to be collected, enabling 
powerful analytical tools for overall agricultural 
management. Many ‘big data’ uses can be easily 
utilized - for example Geo data can be displayed 
as contour maps of protein or moisture levels in 
each field and growing area. Maps can then be time 
shifted to view evolution and trends, both within-
season and season-to-season. These short and 
long-term insights allow for dynamic optimization of 
fertilization and harvest timing.

Traders and buyers have a unique ability 
to measure grain in-field, at storage sites 
and at grain processing locations for 
knowledgeable pricing and decision making 
and higher grain quality. Market pricing 
can be optimized with geographical grain 
quality maps showing the main quality 
parameters - protein contents for wheat 
or soybeans, oil maps for soybeans and 
oilseed, and mapping dry matter/moisture 
for wheat or corn. SCiO’s data aggregation 
allows on the spot pricing decisions, grain 
and bean nutrient analysis, quality control, 
harvest optimization and real-time decision 
making.

At the processing end SCiO technology can serve mills, 
factories and bakeries by enabling real-time analysis. 
The quality of grain in storage areas, and when loaded 
into the factory can be tracked to ensure maximization 
of quality, with results sent in real time to IT systems 
for data analysis. This allows organizations to track the 
efficiency and consistency of finished product vs. raw 
material in processing operations. Short and long-
term trends can be tracked, analyzed and actioned. 
Insights can be provided to track quality and nutritional 
makeup over customized periods of time.

Unique Benefits of SCiO 
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SCiO – tiny, low-cost, high 
performance spectroscopy 
with a quick ROI 

SCiO radically changes the way growers, traders and 
processors assess crops. With affordable pricing and 
extreme simplicity of use SCiO enables analysis in the 
field, farm or storage facility by anyone. SCiO equips 
professionals, growers, and general field workers with 
a portable and affordable means to quickly analyze 
the chemical attributes of materials. By combining a 
miniaturized spectrometer with powerful cloud-based 
machine learning, SCiO enables any user to perform 
distributed analysis tasks that were previously available 
only through a lab.

SCiO is ideal for deployment directly in the field, along 
the transport chain, in storage facilities and in any other 
parts of the supply chain where rapid insights and 
material analysis can lead to improved processes and 
decisions.

Growers can measure attributes such as moisture, 
sugar or oil contents to optimize harvest time. For 
example, moisture content in corn can be measured 
in the field to optimize harvest time and maximize 
crop value. 

Growers can use SCiO to classify crop by quality, 
split it into distinct batches with separate quality 
attributes to maximize price and value, and to decide 
which plots or fields to send to the processing plant 
based on sugar, oil, or protein contents. 

Grain elevators and traders can use SCiO on the 
spot to identify protein, oil, and starch contents of the 
crops and determine grain value.

Agronomists and farming consultants can view 
detailed protein and oil maps of fields to identify 
irrigation and fertilization issues.

Processors can continuously analyze seed quality 
and make granular real-time decisions based on 
accurate seed data.

SCiO eliminates per-test costs and ensures that results 
are returned instantly without typical lab wait times. 
Farmers and growers can analyze the quality of their 
crops locally, without having to collect samples and 
send them to remote testing labs. Continuous analysis 
becomes a common practice allowing for data to be 
collected and analyzed frequently. Furthermore, analysis 
can be done at many locations, allowing for detailed 
mapping of the field. 

www.consumerphysics.com/business

Consumer Physics, POB 12414 Herzliya Industrial Zone, 46733, Israel

info@consumerphysics.com



SCiO for grain analysis 

Moisture, Oil and Protein levels are key 
attributes of many grain types including corn, 
wheat, rice, rye, and oats. Growers, storage 
facilities, and buyers all need this information 
to assess the quality and price of grain and 
to prevent spoilage. 
With SCiO, growers can measure these 
critical attributes anywhere, anytime with 
no need to send out to the lab. Results are 
obtained instantly, and many samples can 
be measured at high frequencies, ensuring 
accurate and timely results. 

Data is automatically sent to operational 
systems and can be aggregated for a 
centralized view - this is an especially 
important capability for all produce 
collection, and grains in particular.

SCiO allows growers and traders to determine the 
quality of crops in the field and before shipping, as 
well as to determine operational aspects such as 
optimal harvest times. 
By equipping field workers with SCiO, produce 
receiving and storage facilities can distribute the 
measurement of critical attributes of incoming 
produce and eliminate bottlenecks at the receiving 
facility’s test lab. 

Areas where SCiO can help growers 

The following list provides a snapshot of SCiO’s capabilities, additional 
types of materials and uses can be produced to suit specific needs 

Application 

Grain 

Soy beans 

Corn 

Rice 

Animal feed 
& Forage

Main attributes
 
Moisture, protein, fat

Moisture, fat, protein, 
fatty acid profile 

Moisture, dry matter, pro-
tein, carbohydrates 

Moisture,  carbohydrates, 
protein 

Nutritional values, mois-
ture, dry matter 

Use circumstances
 
Pre & post-harvest
 

Pre & post-harvest 

Pre & post-harvest
 

Pre & post-harvest 

Year-long 

Decision support 

Quality, maturation, price, 
storage 

Quality, store, dry or sell
 

Quality, store, dry, sell or 
feed, harvest time

Quality, store, dry, sell or 
feed 

Feed quantity, supple-
ments
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SCiO Key Benefits 

Assess the quality of supplies, crops 
and produce in real-time

Delivers results instantaneously 

Simple to operate with minimal 
training 

Easily calibrated to add new 
materials 

Highly affordable 

Applicable throughout the facility, 
field and farm

Automated upgrade mechanism from 
the cloud ensures the latest software 
and algorithms with 

No field upgrades 

Analysis results integrate with 
enterprise data systems to enable 
data aggregation for broad analytics 
and real-time monitoring

Optical spectroscopy is used to determine the 
chemical and physical attributes of materials by 
analyzing their impact on light. Spectrometers shed 
light on objects with a specialized light source and 
measure the returned light. Because light interacts 
uniquely with different molecules, the impact can 
be measured and correlated with the chemical 
attributes of the material. 
SCiO combines two powerful technological 
components.
At the core is the SCiO Sensor patented optical 
design which enables its extreme miniaturization 
and low cost while maintaining lab grade accuracy. 
The SCiO Cloud runs the powerful analytics engine 
that delivers the number crunching required for 
instant, accurate results, while combining flexibility 
and rapid adaptation to new and innovative uses. 
Key benefits of the SCiO platform include: 
Low cost, affordable, always connected, SCiO 

allows for fast implementation with very small 
upfront expenses. 
Excellent sensitivity and stability -- crucial for 
accurate and effective results. Every SCiO Sensor 
provides accuracy levels on par with expensive lab 
equipment that typically costs tens of thousands of 
dollars and requires a specialized workforce. 
Powerful artificial intelligence algorithms to perform 
analysis of SCiO’s measurements and return results 
in near real-time. 
Data can integrate with existing enterprise data 
systems to create broad analytics real-time 
monitoring.
Ease of use by non-expert users through a 
convenient mobile phone interface for operating 
SCiO and displaying results. 
Easily adaptable by customers to meet specific 
materials and analysis needs through a simple-to 
use web interface. 

SCiO Technology 

To learn more about how SCiO can provide real time analysis, 
improve operations and reduce costs, contact a member of 
our customer solutions team at sales@ConsumerPhysics.com. 


