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E-Market place for tribals to promote, sell, market their products
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Smart India Hackathon 2020

Timing Error Estimation and Matched Filtering Using Neural Networks

Problem ID: CK123

Technology Bucket: Smart Communication
Category: Software
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Problem Description:

Timing Error estimation and matched filtering are crucial processing blocks in a
communication receiver. The problem is like looking for the occurrence of a known signal in
the observed/measured signal, which is noisy and distorted. This nature of problem makes in
best suited for intelligent approach, as human brain invariably solves this kind of problem in
day-to-day life. Classical techniques like maximum likelihood, Early-Late, Gardener and Muller
approaches have been successful implemented. However, it is perceived that machine
learning techniques will outperform the classical approaches and this fact needs to be
researched. The neural network shall use minimum computation and converge fast for
practical and real-time implementation. If the results are promising, it can be applied for
military and commercial radars. Design a proof of concept that can be used to prove that Al
can be used to solve above problems and provide significant help to such radars.

Solution:

The input (the signal received by the receiver) to the neural network is a sequential data that
varies over time. Hence the idea is to use a Recurrent Neural Network to predict the timing
error.

Digital Communication:

In Digital Communication Systems, information is first quantized into a sequence of digital
symbols, also known as a bit stream. Hence the possible set of digital symbols form a
dictionary. These digital symbols are then converted into digital waveforms through
modulation.

The waveform is corrupted by various noise sources as it travels to the receiver.



Artificial Neural Network Receiver:

The transmitted signal with noise is then presented to the neural network receiver. The ANN
decides what symbol from the set of possible symbols was transmitted. The weights of the
ANN are adapted to the characteristics of the incoming signal.

The neural network has
1. One Input Layer
2. Hidden Layers
3. One Output Layer

The incoming signal is digitized and then presented to the input layer of the neural network.

Delay |« Delay |«

The proposed architecture of the neural network is a bi-directional Recurrent Neural Network
with LSTM cells. The NN with attention mechanism might get better results.
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Al BINS

DETAILS:
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MAIN MOTTO

To provide clean and safer surroundings , enhance our
health , to provide electricity for future generations due
to endangering of fossil fuels.

® Al bins Works mainly on Solar Power.

® To begin with, Al bins are Multipurpose bins which can be used
for different purposes by each n every individual depending
upon their requirement.

BRANCH:

Comes under waste management, Renewable energy , Healthcare
device.

CONSTRUCTION:

® Consists of parts which are economical so that initial cost
reduces and provide maximum benefits to the public.

PARTS:

® Mainly the Al bin consists of solar panel, IR sensor with
Memory unit , Rasp berry pie , Density sensor at bin level ,
FOUR circularly designed panels , Rotary disc at bottom,
Battery , Compaction Hammer, Adscreens , WIFI Hotspot
router , Safety sensors, Fire alarms.



Working Process:

In Order to not to cause any discomfort to
the individual , the entire bin is of closed
type.

The bin has 2 openings One is to enable the
public to dump the waste into it and the
other is used for compaction.
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People can dump any type of waste and the IR sensor detects
the type of material based on wavelength of materials stored in
the memory unit.

Inside the bin consists of a 4 circularly chambered system
placed on a rotary disc . Each chamber classified on the type of
material that enters 1t chamber collects PLASTIC,2"¢ chamber
collects ORGANIC MATTER,3™ chamber collects CARDBOARD
materials, 4" chamber collects TINS , CANS etc.

The waste that is dumped into the bin is collected into its
respective chamber based on its type.

When any chamber reaches 90prnct of its capacity,Compaction
is done with the steel hammer with a force of 720kgf.

In organic matter when compaction is done, if water oozes out
then water is collected in the under drainage system, in order
to prevent the corrosion of steel to provide a better life and
reduce frequent renewal of it.

When public dumps the waste , there are no chances of health
issues due to which the safety sensor activates .When it detects
the hand of the individual dumping waste and it stops the
compaction process and expulsion of gases to atmosphere
through the air.

Then the waste is collected in each chamber , if it reaches
95prnct saturation stage then a signal is displayed on the
screen that it is almost full and the alarm sounds out and the
van which collects the waste and which is nearer to the bin
reaches there and collects the waste obtained in different



chambers very easily . Due to this Automatic segregation
landfills become less which is a major problem in India.

® The organic matter collected is sent to Vermi compost pits and
the plastic can be used to generate petrol or electricity.
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Idea/Approach Details

Ministry/ Organization name :ARAI
Problem Statement \Warning System For Driver
Team Name : Unique Coders

Team Leader Name : Piniganti Krishna vamsi

College Code : 1-3514189218



Solution Details

Our main goal is to recognize sign boards which lies on the side of the road

, because sign boards convey us a lot of information about a particular area,
whether it is a school zone or hospital zone etc .It also specifies certain speed
limit of that area.So for that we use a camera which captures the live video
when we are travelling. We need to analyse the video and identify the pictures
of sign boards. This can be achieved by matching the sign boards pictures with
our target data set which are already collected .We need to build a neural network
model using some frame works like tensorflow that can classify an image ,In our
case it should identify the sign board. The video analysis can be done by using
Python open CV also. Once it identifies a particular sign board , we need to
check the speed of the vehicle by connecting a speedometer sensor and

if the speed exceeds the limit of that particular area , It alerts the driver either
through voice or a buzzer.



