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                  Introduction 
 

 

You see it every time that smoke billows 

from your car's exhaust pipe, so there's no 

denying that vehicles are major contributors 

to air pollution. Air pollution refers to the 

presence of foreign substances in the air 

that don’t belong there, or excessive 

amounts of certain impurities that wouldn't 

harm us otherwise. When cars burn 

gasoline, they emit pollutants. Gasoline 

fumes escape into the air even when we 

pump gasoline into our fuel tanks. 

There are four major pollutants that come 

from cars: 

 

 

 

 

 

 

 

 

 

 

Pollutants from cars contribute to various 
types of air pollution. When hydrocarbons 
and NOx combine in sunlight, they produce 
ozone. High in the atmosphere, ozone 
protects us from the sun’s ultraviolet rays. 

When holes in the atmosphere's ozone layer 
allows ozone to come closer to Earth, it 
contributes to smog and causes respiratory 
problems. Air pollutants emitted from cars 
are believed to cause cancer and contribute 
to such problems as asthma, heart disease, 
birth defects and eye irritation. Emissions 
from cars increase the levels of carbon 
dioxide and other greenhouse gases in the 
atmosphere. At normal levels, greenhouse 
gases keep some of the sun’s heat in the 
atmosphere and help warm Earth. That 
said, many scientists believe that burning 
fossil fuels such as gasoline causes 
greenhouse gas levels to spike, leading to 
global warming. 

The life and health of all living beings are 

correlated to the prevailing climatic 

conditions. A warming climate will bring 

changes that can affect our water supplies, 

agriculture, power and transportation 

systems, the natural environment, and even 

our own health and safety. Certain changes 

to the climate are unavoidable. Carbon 

dioxide can stay in the atmosphere for 

nearly a century, so Earth will continue to 

warm in the coming decades. The warmer it 

gets, the greater the risk for more severe 

changes to the climate and Earth's system. 

Greenhouse Gas Emissions council has done 

a survey in 2013 says CO2 has a major 

contribution of 82% of the total green gases 

emitted. And the statics also says 27% of the 

green gases is due to transportation and 

31% is from industries. 

 

 
 
 
 
 
 
 

1. A car emits carbon 
monoxide when the carbon 
in fuel doesn't burn 
completely.  

2. A car's exhaust emits 
hydrocarbons, a toxic 
compound of hydrogen and 
carbon. 

3. When fuel burns, nitrogen 
and oxygen react with each 
other and form nitrogen 
oxides (NOx).  

4. Particulate matter -- small 
particles of foreign 
substances -- in the air 
contributes to atmospheric 
haze and can damage 
people’s lungs.  

 



                             

 
4 

 

 

                  Introduction 
 

 

Although it's difficult to predict the exact 

impact of climate change. It is clear that the 

climate we are accustomed to is no longer a 

reliable guide for what to expect in the 

future. These risks from climate change to 

the human race can be reduced to a large 

extent. By making choices that reduce 

greenhouse gas pollution, and preparing for 

the changes that are already underway, we 

pcan reduce risks by continuous monitoring 

of CO2. 

Although the U.S. Environmental Protection 
Agency (EPA) declared cars "mobile 
sources" of pollution, they aren’t the only 
culprits. Big trucks, bulldozers, ships and 
boats, trains and even snow blowers pollute 
the air.  

 

 

 

 

 

 

 

 

 

 

 
The U.S. has 30 percent of the world's 
automobiles, yet it contributes about half of 
the world's emissions from cars. 

The United States was long considered the 
world’s biggest polluter in terms of carbon 
dioxide and other greenhouses gases, but by 
2008, the United Nations had reported that 
China had moved into the top spot. 

 

 

 

 

 

 

 

 

 

 

According to the EPA, motor 

vehicles collectively cause 75 

percent of carbon monoxide 

pollution in the U.S. The 

Environmental Defense Fund 

(EDF) estimates that on-road 

vehicles cause one-third of the 

air pollution that produces 

smog in the U.S., and 

transportation causes 27 

percent of greenhouse gas 

emissions. 

http://people.howstuffworks.com/epa.htm
http://people.howstuffworks.com/epa.htm
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                  Problem Statement 
 

 

 

 

 

 

 

 

 
This dilutes the O2 in the incoming air 

stream and provides gases inert to 

combustion to act as absorbents of 

combustion heat to reduce peak in-cylinder 

temperatures. NOx is produced in a narrow 

band of high cylinder temperatures and 

pressures. 

In a diesel engine, the exhaust gas replaces 

some of the excess oxygen in the pre-

combustion mixture. Because NOx forms 

primarily when a mixture of nitrogen and 

oxygen is subjected to high temperature, the 

lower combustion chamber temperatures 

caused by EGR reduces the amount of NOx 

the combustion generates (though at some 

loss of engine efficiency). Gasses re-

introduced from EGR systems will also 

contain near equilibrium concentrations of 

NOx and CO; the small fraction initially 

within the combustion chamber inhibits the 

total net production of these and other 

pollutants when sampled on a time average. 

Most modern engines now require exhaust 

gas recirculation to meet emissions 

standards. In modern diesel engines, the 

EGR gas is cooled with a heat exchanger to 

allow the introduction of a greater mass of 

recirculated gas. Unlike SI engines, diesels 

are not limited by the need for a contiguous 

flame front; furthermore, since diesels 

always operate with excess air, they benefit 

from EGR rates as high as 50% (at idle, 

when there is otherwise a large excess of air) 

in controlling NOx emissions. Exhaust 

recirculated back into the cylinder can 

increase engine wear as carbon particulate 

wash past the rings and into the oil.  

 

 

 

 

An inevitable recall to make these vehicles 
emissions-legal may have effects on the 
reliability, performance, and fuel economy 
of these cars, and there are questions about 
potential diminished resale value because of 
TDI's tarnished reputation. 

VW was able to cheat because certification 
tests are conducted on a dynamometer, 
much like a treadmill for cars. Since the 
other wheels aren't turning, the car's 
stability control would be triggered. To 
circumvent this problem, “dyno mode” 
programming was added, intended to be 
used only during the test. 

 

 

 

In internal combustion engines, 

Exhaust Gas Recirculation 

(EGR) is a nitrogen oxide (NOx) 

emissions reduction technique 

used in petrol/gasoline and 

diesel engines. EGR works by 

recirculating a portion of an 

engine's exhaust gas back to the 

engine cylinders. 

VW has admitted to 
circumventing the emissions 
control system in about 482,000 
diesel vehicles sold in the United 
States since 2008 with the 2.0-
liter TDI engine.  

 

https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Diesel_engine
https://en.wikipedia.org/wiki/Heat_exchanger
https://en.wikipedia.org/wiki/Spark-ignition_engine
http://www.consumerreports.org/cro/cars/volkswagen-emissions-cheat-exploited-test-mode/index.htm
https://en.wikipedia.org/wiki/Internal_combustion_engine
https://en.wikipedia.org/wiki/NOx
https://en.wikipedia.org/wiki/Petrol_engine
https://en.wikipedia.org/wiki/Diesel_engine
https://en.wikipedia.org/wiki/Exhaust_gas
https://en.wikipedia.org/wiki/Cylinder_%28engine%29
http://www.consumerreports.org/cro/cars/vw--audi-cited-by-epa-for-cheating-on-diesel-emissions-tests/index.htm
http://www.consumerreports.org/cro/cars/vw--audi-cited-by-epa-for-cheating-on-diesel-emissions-tests/index.htm
http://www.consumerreports.org/cro/cars/vw--audi-cited-by-epa-for-cheating-on-diesel-emissions-tests/index.htm
http://www.consumerreports.org/cro/cars/vw--audi-cited-by-epa-for-cheating-on-diesel-emissions-tests/index.htm
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                  Problem Statement 
 

 

Once the test is complete and the car is 

restarted, the car reverts to its normal 

function where it has been discovered that 

nitrogen oxide levels increased by 10 to 40 

times the federal standard, according to the 

EPA. The software sensed when the car was 

being tested and then activated equipment 

that reduced emissions. The software was 

modified to adjust components such as 

catalytic converters or valves used to recycle 

some of the exhaust gasses.
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                  Opportunity 
 

 

Various Gas Analyzers are available in the 

market (like ENERAC) and typically many 

test centers across the country have these 

Gas Analyzers to certify the engine 

parameters are within the acceptable limits. 

These Gas analyzers have a probe that can 

be fitted to the mufflers ina car which is 

connected to a Microcontroller unit that can 

measure and report the values.  

 

 

 

 

  

Part of the reason, why only test centers 

have these analyzers is the regulatory 

requirement to do point-in-time testing 

only. Today, there is no system in any 

country for continuous monitoring of the 

vehicle emission. Subsequent to the VW 

scandal many countries across the globe are 

planning to mandate real-time monitoring 

of the emission levels in the future.  

This provides a unique opportunity for an 

IoT based sensor system that can do real-

time monitoring of the emission levels in 

the cars. Real-time monitoring helps in  

 Reactive solution like keeping a 

continuous check on the engine and 

take immediate action like taking a 

machine to a service center to rectify 

the component causing the emission.  

 Preventive solutions like predictive 

maintenance algorithms can predict 

a future emission issue and trigger a 

preventive maintenance.  

Preventing any future emission scandals.   

These emission scandals not only cause 

irreversible damage to environment but also 

a huge financials loss for everyone touched 

in the supply chain.

 

 

 

 

 

 

 

 

 

However, measurement and 

certification at test centers using 

these gas analyzers are point in 

time measurements that reports 

that value only when the vehicle 

is under testing. 
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with a few essential functional blocks that 

involves hardware and software 

combination like: 

1) Three sensors mounted near the catalytic 

convertor of the engine to monitor the 

various gases. These sensors are mounted 

on the car. 

2) The central controller which is also 

mounted in the car near the engine which 

has a GSM module. This controller receives 

the data from the sensors and based on the 

internal threshold logic built make a 

decision to send alert if threshold is reached 

and also has the connectors to push the data 

to the cloud. 

3) Cloud storage: This is the central storage 

unit for the data from various engines in the 

field. The OEM could maintain this data to 

have full control of the vehicle in the field. 

4) Analytics Engine: This is optional and 

can be used to make intelligent decision 

based on historic data received from 

sensors. 

 

 

 

 

 
 
 
 

Proposed Real Time Emission 

Monitoring System (RTEMS) can 

be implemented using PAASMER 

IOT Platform 
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                  Proposed Solution 
 

 

Hardware 

 

 

 

 

 

 

This could be revised for the actual product 

implementations to high sensitivity and 

high temperature tolerant one for the 

production version of the implementation. 

The sensors could be placed near the 

Catalytic converter. 

 

The controller will include a Microcontroller 

unit, flash storage and a GSM module. The 

microcontroller will interface with the 

sensor through GPIO and can receive data 

from the sensor. The data is stored in the 

flash storage. The GSM will enable the 

device to send data over internet to cloud 

and also can be used to send mobile based 

notification. The Central controller unit can 

also be interfaced with the Engine control 

module to send alerts and notification to the 

engine dashboard. 

 

 

 

 

 
 
 
 
 

The hardware pieces of this 

solution include the sensors and 

a controller board. Three 

sensors to be used include 1) 

Shinyei PPD42 particle sensor 

2) Metaloxide (MICS): MICS-

6814 3) K30 Carbon Di oxide 

sensor. 

 

http://www.epictinker.com/Grove-Dust-Sensor-p/sen12291p.htm
https://sgx.cdistore.com/ProductDetail/MICS6814-SGX-Sensortech-Limited/464975/pid=1263
https://sgx.cdistore.com/ProductDetail/MICS6814-SGX-Sensortech-Limited/464975/pid=1263
http://www.co2meter.com/products/k-30-co2-sensor-module
http://www.co2meter.com/products/k-30-co2-sensor-module
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                  Proposed Solution 
 

 

Software Components 

 

 

 

 
The operating system and an optional Cloud 
for Cloud API based Services etc. The 
operating system runs on the controller 
units which will include the downstream 
protocols for hardware interface like drivers 
and upstream protocols for connectivity to 

cloud, Mobodexter has its own proprietary 
operating system called MISTY™ which can 
be used on the controller. MISTY™ is 
designed to be flexible, modular and 
Gateway platform independent. It has many 
of the core functionality of Gateway that are 
tested and verified. These modules are 
reusable and need very minimal changes 
based on the selected hardware.  

Cloud will be used for storage and presents 
a UI dashboard for the vehicles on the field 
and with their status. 

Exhibit 2 identifies all the software 
components needed for this proposal. 

 

 

 

 

 

 

The software components of the 

solution comprise two main 

modules as shown in the Exhibit 

2 below. 
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                  About 
 

 

MoboDexter, Co-Founded by Ex-Intel veterans in 2013 is based out in New York, Bangalore and 

Singapore.  We are rapidly establishing itself as an innovative platform leader in the world of 

enterprise Internet of Things. In the booming and evolving Internet of Things market, 

MoboDexter has created a unique IoT platform to enable businesses to build their IoT products 

and solutions. PAASMER is a software suite that bundles all the elements needed to 

connect sensors, gateways, mobile application, cloud and analytics to develop, 

build and deploy connected IoT products quickly and efficiently. PAASMER’s end 

goal is to enable Artificial intelligence to “Things” so that Things are enabled with their own 

intelligence to act in the best interest of the user. Hence Machine learning and Deep learning are 

integral choices in the platform for our clients to leverage.  

The unique aspects of PAASMER platform that differentiates our platform from other IoT 

Platforms in the market are 

 Best In Class High Speed Edge Database 

 Innovative Edge Analytics 

 Modular Edge OS 

 Innovative Edge & Cloud Security  

 Dynamic Cloud Management 
  

MoboDexter is advised by Gartner Inc. In a recent Gartner survey, top 4 verticals seeing steep 

growth in IoT implementations are HealthCare, Connected Home, M2M & Retail. These are the 

same 4 verticals that are growth focus for PAASMER and has signed up clients across the world 

in each of these verticals. Our client implementations case studies are here. 

Raconteur Online wrote - “MoboDexter’s IoT Platform as a Service, named PAASMER, and 

has been built with an inside-out approach from gateway upwards or downwards that makes 

it more versatile and flexible to integrate than existing platforms” 

For more information visit:- www.mobodexter.com, www.paasmer.co. 

Follow Us:-  

    

 

http://www.paasmer.co/case%20study
http://www.mobodexter.com/
www.paasmer.co
https://twitter.com/mobodexter
https://www.linkedin.com/company/mobodexter
https://www.facebook.com/mobodexter
https://plus.google.com/114188935824882405049
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