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DEVELOPMENT OF VALUE-ADDED BISCUITS PRODUCED FROM EDIBLE FOOD WASTE

(REDUCE FOOD WASTE OF BANANAS USING 3D FOOD PRINTER)

BACKGROUND

Food and postharvest loss-waste have a negative
impact on food and fresh foods security for poor people,
food quality and safety, economic development, and the

METHODS

Objectives

Reduce food loss-waste of unsold bananas to become ultra-
processed food using 3D food printing. The detailed objectives
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3. Color.
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5. Hedonic test.
6. Best trestment: TOPSIS-
Shannon entropy.

are as follows;
1. Analyze the most appropriate nozzle size; nozzle distance;
printing and motor speed.
2. Investigate the best ingredient formulation for biscuits.
3. Study and evaluate the quality of the final product.
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How the effect of postharvest loss/waste?
1. Shorter shelf life.

2. Product value and price drops.
3. Become waste and affect the environment.

How to reduce postharvest loss/waste?

1. Assess maturity.

2. Avoid mechanical injury.

3. Store properly.

4. Apply treatment and technology.

Food loss is defined as the decrease in the quantity or quality of food resulting from decisions and actions by food suppliers in the supply
chain. Meanwhile, food waste happens in retailers, food service providers, and consumers (FAO, 2019).

The higher formulation of bananas will influence the color and

physical-nutritional characteristics of the final product.

® The hedonic test will show the positive potential of the final
product.

® Products that are made from food waste can increase the
economic-functional value; reduce the percentage of postharvest
loss-waste in the supply chain; protect the environment.

® The 3D food printing technology has the potential to be used in

low-cost, and sustainable foods.
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Background: Inspection of cargo and imported products at the borders of a country is a crucial issue for any government. There
are lots of problems that make it impossible to inspect all cargo, especially huge containers, arriving at the ports of a country.
Recently, inspection systems based on reconstructing the cosmic-ray muon’s tracks while passing through a material have been
very promising to address almost all issues regarding inspection, especially nuclear materials, which can be detected in this
system after about 2 minutes of inspection. Muons are particles like electrons but with a mass of 207 times greater than that.
These particles are continuously produced in the upper layer of the atmosphere and provide a free, hazardless, and worldwide
available source. In the inspection systems, the position and direction of muons before the inspection area and after that are
recorded, and based on the detected changes, the materials in the region of interest are identified. We found one issue in the
current systems that is using some magnets in the inspection area might led to a wrong detection in the system.

Objectives and method: The objective of this research is to propose an essential upgrade to the inspection systems based on
cosmic-ray muons by adding a known magnetic field to identify muon charges and also two more detection layers.

Expected results and Research plan: In the first step, simulations will be performed to prove the bug in the inspection systems,
and based on that, we are going to design and build our prototype inspection system on a small scale and then propose our
system for inspection at borders. A new analysis method is required, and it will be developed by the authors. We will add a
feature to the system that can identify if there is a magnet in the inspection area or not, and if so, a detailed inspection is
required.

Impact on society: Radiation hazards to society are one important concern. It is not only harmful to the people present in
society, but it will also harm the next generation by causing mutations. Also, as the target of muon-based inspection systems is
to detect any material that is defined as forbidden materials by the government, the bug in the system might affect the economy
of the country, and people’s jobs and income might be influenced by forbidden imported goods.

Commercialization: Some big projects in the field of using cosmic-ray muons for inspection purposes are sponsored by different
countries worldwide, and recently some companies have been established to build and sell these inspection systems. We
believe that with the support of Japanese companies like Toshiba and Mitsubishi Electric that have already expressed their
interest in these systems, we can build our own inspection system and also export the required technology to other countries to
upgrade their current working systems.
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Title: Automatic reconstruction of semantic 3-Dimensional models of existing buildings using laser scan

Importance and Impact to society

» Manual reconstruction of 3D model of a single
building normally takes up 1 to 3months but
using laser scanning it can potentially take
about 3 to 7days only.

* Result of this research will accelerate rapid
renovation of large stock of existing old and
defective buildings which often lack CAD
drawings and/or 3D-BIM.

» Also, due to speedy reconstruction of 3D-BIM

segmentation of individual structural elements, of existing buildings, developers can opt for

followed-up with automatic conversion into renovation instead of construction of new
Building Information Model (BIM). buildings which can avoid for expensive
demolitions and carbon emission by conserving

natural resources.

Concept note

» This research deals with reconstruction of as-built
status of existing buildings using point cloud
generated from laser scanners.

» Study aims to produce a novel approach using
correlation of geometrical positioning and
connectivity of generic building elements in a point
cloud.

» The correlation can support construction of
algorithms for automatic recognition and

Commercialization and implementation plans
» This research is based on algorithms which can be fixed in a computer software.
* Itis primarily a point cloud processing software which can be applied in two packages:
U Downloadable software in one time payment and install on a computer;
0 Cloud-based software on a plan subscription.
» Registration of patent and copyrights for the software
« Enter into exclusive agreement with prominent companies producing laser scanners and BIM
software in order to provide an optimum data integration.
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Proceedings of the National Academy of Sciences 117.30 (2020):17622-17626.
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