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The world is changing …



Current Challenges
Current systems do not provide enough nutritious food to feed 
the world’s population in an environmentally sustainable way.

There are about 800 million undernourished people, 2 billion 
people are considered micronutrient-deficient and an additional 
2 billion are overweight or obese. 

Current food production, transport and processing along with 
their waste streams are placing enormous pressure on 
environmental resources.



Who Feeds the World in a 
Pandemic?

Credit: https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6



COVID-19 Food Crisis?

Lockdowns have led to decrease in 
demand for durable goods and 
discretionary services, but not food. 

COVID-19 is amplifying the risk of a worldwide food-price 
spike, which would trigger crises in many developing countries.

https://www.wfp.org/publications/2020­global­report­food­crises



COVID-19 will 
have significant 
impact in world 
economies.

In the USA, 44 to 
57 million jobs are 
vulnerable in the 
short term.

Impact more 
muted in (primary) 
agriculture sector.

Credit: https://www.mckinsey.com/industries/public­sector/our­insights/lives­and­livelihoods­assessing­the­near­term­impact­of­covid­19­on­us­workers

Forty-six 
percent of 
those 
vulnerable 
jobs are in 
the food 
service, 
customer 
service, and 
sales

Credit: https://www.mckinsey.com/industries/public­sector/our­insights/lives­and­livelihoods­assessing­the­near­term­impact­of­covid­19­on­us­workers



COVID-19 Food Trends
COVID-19 is changing how 
people eat, shop and think 
about food

New product development 
and packaging

Stress and disruption of 
food supply chains



Food Value 
Chains

Food 
processing 
involves various 
activities; most 
labour intense

`Social Distancing`in the Food Plant?



The Future 
of Food

Watchout for what 
happens in USA, 
China, India and 
Nigeria.

Industrial Revolution
In the latter half of the 18th century, 
industrial revolution transformed 
largely rural, agrarian societies in 
Europe and America into 
industrialized, urban ones.

1IR - mechanization, growth of 
industries 
2IR - mass production, expansion of 
electricity, petroleum and steel 
3IR - digitisation of manufacturing 
processes



Colossal crops (1962)
Fat Plants and Meat­Beats (1958)

Factory Farm (1961)
Farm Automation (1958)

The future of technology in agriculture (2016) by the Netherlands Study Centre for Technology Trends is copyrighted as defined under the Creative Commons Attribution NonCommercial NoDerivatives 3.0 international licence.

Bold changes envisioned …

New Industrial Revolution in 
the Food Sector 

Radical innovations are required 
in the food sector to feed the 
growing population

4IR technologies such as 
artificial intelligence and 
computer vision robotics will be 
the tools for dealing with future 
demand for sustainable food 
supply.



Artificial intelligence (AI) is 
concerned with building smart 
machines capable of performing 
tasks that typically require human 
intelligence. 
It combines a number of methods 
and phenomena, among which 
two major concepts called Neural 
Networks and Deep Learning are 
responsible for AI to attain such 
an outstanding advancement.

Components of AI



Computer Vision
Computer vision deals with 
mimicking human visual system. It 
is widely used in pattern 
recognition, machine learning, 
computer graphics, 3D 
reconstructions, virtual reality, and 
augmented reality.
Techniques such as line detection, 
feature extractions, 
segmentations, feature matching 
and tracking are widely common. 

AI IN HEALTHCARE
(Robotics, Computer vision, Machine learning)

• Robot-assisted Surgery
• Drug discovery
• Virtual Medical Assistant
• Data analytics and decision 

making

22
���r��� ������������r������������d��������r���������������������d����������r�������������������r��r���r���������r��r�����������������r�����r�����



THE BIRTH OF AUTONOMOUS VEHICLES (Computer vision, machine learning)

23
���r��� ��������������������������������r�����������������������������dr��������r��������������

• Pest and disease detection 
and control

• Robotic harvesting and weed 
control

• Crop and soil health monitoring
• Yield monitoring and 

optimization
• Drones and Computer Vision 

for crop analysis & monitoring 
of farm animals

AI IN AGRICULTURE
(Robotics, Computer vision, Machine learning)



Process automation to improve hygiene, improve sorting, detect
anomaly, improve food quality to meet ever growing consumer
demands.

AI IN PROCESSING
(Robotics, Computer vision, Machine learning)

AI IN LOGISTICS 
AND SUPPLY 

CHAIN 
MANAGEMENT



Food Quality by AI

Crispiness and Crunchiness of food materials

Kakani et al. 2020. JAFR 2: 100033



Diet and 
Nutrition by AI

Dietary intake 
and Nutritional 
benefits 
assessment 

Food Classification by AI



Looking into eggs

https://www.canadianpoultrymag.com/determining­chick­gender­30008/

Leveraging AI in Food Safety 
Compliance



Leveraging AI in other compliances

Other applications of AI



AI driven

Computer 
vision driven

Adapted from Kakani et al. 2020. JAFR 2: 100033



Impact of AI on the food industry



Bottlenecks to AI Adoption in Food 
Processing 

Enhancing AI in Nigerian Food 
Processing Sector



Concluding Comments
There are already many 
uses of AI and machine 
learning in the food 
industry. Some of the 
world’s leading startups
and enterprises are 
already using machine 
learning and deep 
learning in their 
operations. 

Concluding Comments
The food industry has 
historically benefitted from 
technology. 
The future is automated.
The next generation of food 
processors will rely heavily 
on emerging technologies 
such as AI in order to be 
competitive. 



Concluding Comments
There is great opportunities 
for `smaller players`and
developing countries to 
compete effectively with 
`big players.
The time is now to take 
action for the future. 

THANK YOU

email: michael.ngadi@mcgill.ca


