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Abstract - This paper helps draw inferences about the condition of stray dogs with respect to their health, nutrition level and 
shelter. Stray dog data from Ministry of Agriculture, 19th Livestock Census, 2012, population data from Census 2011, 
central Delhi has 36.9 stray dogs per 1000 people, while all other districts in Delhi have fewer than 4. The stray dogs can be 
helped using the ongoing technological methods, Artificial Intelligence and Computer Vision on sensors in order to detect 
the health and nutrition level/metabolic rate of the stray dog(s) according to AAFCO and NRC guidelines and sending the 
data to their respective Animal Welfare Association (like CUDA, PETA, PFA, etc) from our database. The same above 
procedure is followed for stray dogs that are not a part of any Animal Welfare Associations; the data is presented on social 
media (like Facebook, Instagram, Twitter) for the adoption and welfare of the harmless being. 
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I. INTRODUCTION 
 
India is a home to millions of stray dogs, The last 
official survey of street dogs in Delhi was done six 
years ago by the unified Municipal Corporation of 
Delhi. That survey had put the stray population at 
approximately 5.62 lakh. But since its trifurcation 
into North, South and East corporations in 2012, the 
exercise hasn’t been taken up, partly due to lack of 
bidders. 
Why does India have a stray dog problem? 
First, a common characteristic of India’s cities 
encourages stray dog populations — open garbage. 
Stray dogs are scavengers, so they rely on garbage on 
the street as a source of food. 
Second, India has fewer government and NGO 
services that deal with stray dogs. [1] 

 
Figure 1.1:Stray dog data from Ministry of Agriculture, 

19th Livestock Census, 2012, population data from Census 
2011, central Delhi has 36.9 stray dogs per 1000 people, while 

all other districts in Delhi have fewer than4. [1] 
 

This situation is especially pronounced in India. The 
country is home to about 30 million stray dogs, which 
amounts to 1 stray dog per 42 people in the 
country. By some estimates, there are more stray dogs 

in India than in any other country. The above data is 
being represented in the form of a map in the Figure 
1.1 above. 
Delhi alone has between 260,000 and 400,000 stray 
dogs. 
According to the report on the survey done by the 
Human Society International, an NGO working for 
animal welfare, on behalf of the civic body, the 
number of roaming dogs found on the streets is 
66,087, while roaming dogs in slum areas is 29.085 
which sums to 95,172strays in greater Mumbai. Up to 
1 dog per 130 people 
The surveyors had counted 9,628 roaming dogs    
along 914 km of street length in the city over five 
weeks starting on January. 
Ever since the sterilisation programme was taken up 
in 1994, 2.55 lakh strays have been sterilised 
according to figures from the public health 
department[2] 
According to the BMC’s stray dog census between 
October’17 and January’18 there were 76,000 in the 
city, of which 26,900 were found to be pets.[2] 
An approximate representation of the statistic of pet 
dogs and stray dogs is shown in the Figure 1.2 

 
Figure 1.2: Pie-chart representing the static of the no. of stray 

dogs and pet dogs 
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II. AI AND COMPUTER VISION TO 
EVALUATE CONDITION OF STRAY DOGS 
 

o start with, AI is intelligence demonstrated by 
machines, in contrast to the natural intelligence 
displayed by humans and animals and Computer 
Vision is an interdisciplinary field that seeks to 
automate tasks that the human visual system can do. 
The conditions of the stray dogs can be inferred by 
sensors which first, identify whether the animal is a 
dog or not. When it identifies that the animal is a dog, 
it checks for the breed of the dog (from the database). 
To differentiate between a pet and a stray dog, stray 
dogs mostly have a Curved tail with ring at the end, 
whereas, a pet dog has a saber shaped tail. Strays 
have short coating of hair and dense hair coating for 
pet dogs [3] 
Now when we have identified that it’s a stray dog, the 
sensor (thermal sensor) then scans the entire body of 
the dog to check for health problems and nutritional 
instability (mainly, water and proteins). After 
analysing whether the dog is infected or healthy using 
AI by giving the it (AI) test cases. The details are sent 
to the concerned organisation the innocent soul 
belongs to along with cure, using computer vision to 
scan the belt/leash of the animal welfare association 
he/she belongs to. 

 

For the dogs which are independent of a welfare 
organisation can either be adopted by the concerned 
organisation or they can be taken care of by other 
animal, specifically dog lovers, by sharing and 
spreading awareness through newspapers, social 
media (like Facebook, Instagram, Twitter and 
WhatsApp) and the details of the dogs’ health and 
nutritional level will be calculated and analysed for 
the welfare of the puppy/adult dog. 
 

 
Figure 2.1: A picture of a stray dog in India 

 
The Algorithms for Artificial Intelligence and 
Computer Vision used to deal with the above 
procedure regarding water and nutrients will be 
covered in the next topic. 
 
III. WATER, NUTRITION AND 
TEMPERATURE REQUIRED FOR A STRAY 
DOG’S WELLBEING 
 
Nutrition: The science that interprets the interaction 
of nutrients and other substances in food in relation to 
maintenance, growth, reproduction, health and 
disease of an organism. 
For stray dogs, the minimum nutrients required to 
grow, survive and have a stable metabolic rate it 
nutrients like Proteins and vitamins are sufficient. 
Along with nutrients, like human, they need a large 
percentage of water too. 
1. Water: An adult dog’s body weight is 60-70% 
water. A dog receives water in forms, like dry food, 
canned food, semi-moist food.[4] [5] 
 Dry food: 10% moisture (water in the form of 

moisture) 
 Semi-moist food: 25 - 35% water 
 Canned food: 60 - >85% moisture 
Note:10% decrease of water in the body would lead 
to serious illness and 15% loss of water may lead to 
death. 
Concept of Artificial Intelligence used to evaluate 
this problem. 
 
Inference rules: 
x: body weight 
Q(x): dog is healthy 
P(x): dog has 0.6x-0.7x 
∀x (P(x)->Q(x)) 

T 
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 Feeding 
x: amount of food 
P(x): food is semi-moist 
Q(x): food is water 
∀x {[a*P(x) ^ b*Q(x)],0.6<a<0.87;0.25<b<0.38} 
… (1) 
Conclusion: An adult dog requires an average of 60-
70% of water contributing to its body weight, which 
they can get from dry food or semi-moist canned 
food. 
 
 Illness 
x: body mass, y: new body mass 
P(x): y<0.9x 
Q(x): Serious illness 
∀x ∃y [P(x) -> Q(x)]   … (2) 
Conclusion: Loss of 10% of water might lead to 
serious illness 
 
 Death 
x: body mass, y: new body mass 
P(x): y < 0.85x 
Q(x): death 
∀x ∃y[P(x) -> Q(x)]   … (3) 
Conclusion: Loss of 15% water content from the total 
body weight, might lead to the death of the dog. 
 
2. Proteins 
Average daily energy needs 
 
Type of 

Dogs 10 lb 30 lb 50 lb 70 lb 90 lb 

Puppies 990     
Inactive 

dogs 246 674 989 1272 1840 

Adult 
active 
dogs 

404 922 1353 1740 2100 

Pregnant 
dogs 518 1274 1940 2570 3170 

Young 
Adult 
active 
dogs 

436 993 1451 1876 2264 

Older 
active 
dogs 

327 745 1093 1407 1700 

Table 3.1: Average daily energy needs of a stray dog 
 
Dietary requirements for protein in healthy adult dogs 
is satisfied when the dog’s metabolic need for amino 
acids and nitrogen is satisfied. [6] 
 
Optimal diets according to AAFCO guidelines 
Inference rules (for A.I algorithm): 
P -Proteins, Q – dry matter, R – 1000kcal 
 
(i) Growing puppies: 
(0.22*P^Q) v (45g*P^R) 

P Q R P ^ Q P ^ R 
(0.22*P^Q) 

v 
(45g*P^R) 

F F F F F F 
F F T F F F 
F T F F F F 
F T T F F F 
T F F F F F 
T F T F F F 
T T F F F F 
T T T T T T 

Table 3.2: Truth table for the above expression 
 
Hence, according to AAFCO guidelines, a growing 
puppy (4-14weeks) requires 22% proteins as dry 
matter or 45g protein per 1000kcal. [5] 
 
(ii) Puppies > 14-week-old: 
(35g*P ^ R) 
 

35g*P R (35g*P^R) 
F F F 
F T F 
T F F 
T T T 
Table 3.3: Truth table for the above expression 

 
Hence, for puppies older than 14-week-old 35g of 
protein per 1000kcal is required, according to NRC 
guidelines. [5] 
 
(iii) Adult dogs: 
(0.18*P ^ Q) v (20g*P ^ R) 
 

P Q R P ^ 
Q P ^ R (0.18*P^Q) 

v (20g*P^R) 
F F F F F F 
F F T F F F 
F T F F F F 
F T T F F F 
T F F F F F 
T F T F F F 
T T F F F F 
T T T T T T 

Table 3.4: Truth table for the above expression 
 
Hence, an adult dog requires 18% proteins as dry 
matter (AAFCO guidelines) or 20g protein per 
1000kcal (NRC guidelines). [5] 
Lack of proteins with respect to the above data may 
lead to the following: 
 Reduced growth rate 
 Anemia 
 Weight loss 
 Anorexia 
 Skeletal muscle atrophy [6] 
Now, to understand the optimal temperature required 
for stray dog’s survival we shall look into it in the 
next topic. 
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3. Temperature 
Health: According to American Kennel 
Club(AKC),if a dog temperature falls below 99°F 
(37.2°C) or rises above 104°F (40°C) may show the 
following symptoms: [7] 
Hypothermia: Body temperature below 99°F 
 Lethargy 
 Stiffness 
 Shivering 
 Decreased activity 
Hyperthermia: Body temperature above 104°F 
 Excessive panting 
 Lethargy 
 Red gums 
 Diseases suffered by stray dogs: 
 Heat strokes 
 Kennel cough 
 Heartworm 
 External Parasites 
 Canine influenza (Dog flu) [8] 
 
CONCLUSION 
 
With the above data and procedure, we can draw 
inferences about stray dog(s) water, nutrient and 
temperature requirements for its wellbeing using the 

concepts /algorithm of Artificial Intelligence. And 
use of computer vision to detect and infer the 
properties of a stray dog and if it associated with any 
animal welfare or government body. 
Many dogs can be saved and survive with the above 
explained methodology which is probably a better 
way to reduce the rate of stray dogs on Indian streets, 
by taking good care and keeping them healthy and 
nurtured as they deserve equal treatment and 
pampering like another human for their loyalty and 
affection they share and expect nothing in return. 
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