CSCI 585 DATABASE SYSTEMS
HOMEWORK 4

IMAGE CLASSIFIER

ITERATION 1:

i} Custom Vision ImageClassifier TRAINING IMAGES PERFORMANCE PREDICTIONS & Train " Quick Test

b Refine 8 Add images elete b Tag images Select all
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PERFORMANCE FOR ITERATION 1:

Iteration

Workspace

Tags +

Showing: all tagged images

[] Raspberries 15

[ Strawberries 15

A Custom Vision ImageClassifier TRAINING IMAGES PERFORMANCE PREDICTIONS
B Iterations @ Prediction URL v/ Make default G Delete

Probability Threshold: 90% (D) Iteration 1
Finished training on 6/20/2018, 7:26:34 PM using General domain

Iteration 1 —_
Precision ® Recall ®

100.0% 83.3%

Performance Per Tag

Trained : 1 minutes ago
with General domain

Tag Precision A Recall

Strawberries 1000% 933%

Raspberries 1000% 733% Q



PREDICTIONS AFTER FIRST ITERATION:

Submit Image

or

Browse local files

File formats accepted: jpg, png, bmp
File size should not exceed: 4mb

Predictions
Tag Probability
Strawberries 99.9%
Raspberries 0%
Submit Image
Enter Image URL .
or

Browse local files
{

File formats accepted: jpg, png, bmp
File size should not exceed: 4mb

Predictions
Tag Probability
Raspberries 89.9%

Strawberries 19%




ITERATION 2:

Custom Vision ImageClassifier TRAINING IMAGES PERFORMANCE

{4 Refine Add images Delete > Tagimages Select all

Iteration
Workspace B
Tags +

Showing: all tagged images

[] Raspberries 30

[] Strawberries 30

PERFORMANCE FOR ITERATION 2:

Custom Vision ImageClassifier TRAINING IMAGES PERFORMANCE

B fterations @ Prediction URL v/ Make default @ Delete

Probabilty Threshold: 0% (D) Iteration 2

Finished training on 6/20/2018, 7:46:47 PM using General domain

Iteration 2 Precision ® Recall ®
Trained : moments ago

with General domain

Iteration 1 95.0% 93.3%

Trained : 20 minutes ago
with General domain

Performance Per Tag

Tag Precision A Recall
Strawberries 96.7% 933%

Raspberries 936% 933%

PREDICTIONS

PREDICTIONS



PREDICTIONS AFTER SECOND ITERATION:

Submit Image

Il
Browse local files

File formats accepted: jpg, png, bmp
File size should not exceed: 4mb

Predictions
Tag Probability
Strawberries. 99.9%

Raspberries 0%

Submit Image

Browse local

L
File formats accepted: jpg, png, bmp
File size should not exceed: 4mb

Predictions

Tag Probability

Raspberries 98.3%

Strawberries 05%




USING THE COGNITIVE API

ITERATION 1

(]

Chrome File Edit View History Bookmarks People Window Help

(Al = 87%@@) Tue7:17PM Mahima Gupta

® @ [ cognitive Services APIs Refer x ' [8] Custom Vision: ImageClassific x

<« C | @ Secure | https://

dev.

B Microsoft
Cognitive Services

mageUrWith!

{ POST [

Custom Vision Prediction 2.0
PredictimageUr!

Predict an image url and saves the resuk

Query parameters

projectld 874¢b557-fa16-4d5¢-5422-bba
Iterationtd 9a7010c1-0668-4500-8417-bd
+
Headers
Prediction-Key €0467204307349¢2be93bec2f:
Content-Type application/json
+ Add heade

Request body

An that contains the url of the image to be evaluated

X Remave header

com/docs/services/450e4badd72542e889d93fd7b8e960de/operations/5a6264bc40d86a0ef8b2c28f/console

1
2 "Url": "https://encrypted-tbnd.gstati Q8LIYTZWUNZOBRLS1Z4wmct 7¢qSorFVyt 2L LOVA6W"
313
4
H
Request URL
https:, 1 itive.microsoft
riterat
HIT? request

POST https: //southcentralus.api. cognitive.microsoft, con/custon
74eb557-ta16-405: 12iterat

58b1 HTTP/1.1
Host: southcentralus.api.cognitive.microsoft.com
Prediction-Key: €046720430734972be93bec2f544928
Content-Type: application/json

"Url”: “https: yp tati

801 R17Acmne S TrACA PRI § 71 1N R

@ Chrome File Edit View History Bookmarks People Window Help

®  ® [ Cognitive Services APIs Refer x

6uTQBLIYIZWNTO

wision/v2.0/Prediction®
df 1

<

Custom Vision: ImageClassific x

11 resuest

POST hrtps://southcentralus.apl.cognitive.microsoft.com/custonvision/v2. 8 P rediction®

12iterationIe

5801 HTTP/1.1

Host: southcentralus.api.cognitive.microsaft.com
PredictionKey: e0467a0438734912bed3bec2! (544928
Content-Type: application/jsan

"UPL": "https://encryp tat

a7elde]-d668-45b0-5417-be30bS5E

ORL51Z4wmnc 7LqS0 FFYYtjZLLDVIGw"
3

Resporse stanus
2000K
fiesparse latency
480 ms

Resparse content

apin-request-id: 1cb8@Bb-2d93-4589-h305-912026ab6eT1

Strict-Transport-Security: max-age=31536009; includeSubDomains: preload
X-content-type-options: nosniff

Date: Wed, 27 Jun 2018 92:17:29 GNT

Contens-Length: 462

Content-Type: application/json; charset=utf-g

bBAdAb-2d93-4580-b305-9f2026dbse 1",
a74eb357-fa16-4dsc-9422-bbachbdeldEe",
'OaTeldcl-dE68-45b@-8417-bdIBL5565801"
" 2018-86-27T82: 17:29. 986432527,

“predictions: [

“"probability": 9.9952489,
7466496 1-540F-47a8-bI12e-d288c2a10c2a"
"Strawberries”

“grabability”: 9.809193381914,
"tagld": "1dc49b87-087a-480a-85ba-4730TaccBe2d",
“taghome": “Raspberries”

n

IYIZHNTO

C' | @ Secure | https://southcentralus.dev.cognitive.microsoft.com/docs/services/450e4badd72542e889d931d7bBe960de/operations/5a6264bc40d86a0ef8b2c28f/conscle

87% M Tue7:177 PM MahimaGupta Q =

Q

pawered by Microsot Azure

For image 1 (Strawberries) —> P(S) = 99.9% and P(R) = 0%

Mahin



# Chrome File Edit View History Bookmarks People Window Help [al = 87% @)} Tue7:18PM Mahima Gupta
[ Cognitive Services APIs Refer x
(_

Q

~ C @ Secure  https://southcentralus.dev.cognitive.microsoft.com/docs/services/450e4badd72542e889d93fd7b8e960de/operations/5a6264b 2c28f/console

aQ %

82 Microsoft
Cognitive Services

APls Documentation > APL

Custom Vision Prediction 2.0

PredictimageUr|
Predict an image url and saves the result
Query parameters
Pradictimageli Wit NoStors projectld 874eh557-Tal6-4d5c-0422-bba
(50 PredictimageWhioStare iterationtd | sateicc1-deas45ba- 8417 bk * Remove parameter
+ Add parameter
Headers
Prediction-Key | 209672d4307399¢2bea3bec2fft
Cantent-Type opplicationjson X Rermove hesder
+ Add heager
Requast bady
An that containg the url of the image to be evalated
1.{
2 "Url": “https://milnefruit,con/imges/products/raspberry .png”
3}
4
4
Request URL
https:// 1.cognitive.nicrosoft. fal6-405c-04
1
HITP request
POST https: 1. cognitive.microsoft w2, 0/Prediction®
a74eb557-al6-405c-9422-Dbacbba@1d86/ur | 7iterationid=gaje 10c1-d668-4508-5417-bd30D556
5Bbl HTTP/1.1

Host: southcentralus.opi.cognitive.micrasoft.com

Fr :
Content-Type: application/json

|, UL P/ /miunef rust. con/ images/roducts/ raspber . prg
.

€  C @ Secure h

dev.cognitive.mi d ices/450e4badd7254; 7b8e96( i 264bc40d86a0ef8b2c28f) | Q v
HTTP fequest
| POST https: 1 itive.al v >
5861 MTTP/1.1

Host: southcentralus.api.cognitive.microsoft.com

Y
Content-Type: application/json

“UPL": Yhttps://milnefruit

ap: q f
Strict-Transport-Security: max-age=31536000; includesubDonains; preload
x-content-type-options: nosniff

Date: Wed, 27 Jun 2018 02:18:36 GAT

Cantent-Length: 400

yPe 3

“1d"; "flae58cb-639b-49c7-9eaa-06ccda2Beses”,
"project": "a74ebss7-fal6-4dSc-9422-bbacbbde1dss"”
“iteration”: "9a7c1dc1-d668-45b0-8417-bd300556581"
“created": "2018-06-27T02: 18: 36.03623452",
“predictions™: [{

“probability": ©.8998788,

“tagld": “1dc49b07-a870~480a-85b4-47393accdc2d",

“tagName": “Raspberries"

Lt
“probability": 9.0190862585,

585,
“tagld": “7466496f-540f-4728-b32e-d2a8c2a10c2a",
“tagName": “Strawberries"

H

For image 2 (Raspberries) —> P(R) = 89.9% and P(S) = 1.9%



ITERATION 2

27 Mcrcaon.
Cognitive Services
APls Documentation > APL
Custom Vision Prediction 2.0
PredictimageUr!
Frocictan

image urt and saves the result
Query perameters

projectid

XT3 Prediceimagevithiastore iterationtd

| 8746b557-M016-4d5¢-422-bba
Soicabb-Bed4 46b9-067496 |

% Ramove paramaetar
 Acd parameter

£046720430734902b69 3002
avpiicationyjson X Ramove haader
Recuest body

An that contains the ur of the mage to be evahsated

1-C
2 e
3}

tati

Rocuest LRL

HTTP roquest

PosT

2797 WTTP/1.1
Most: southcentralus.spi.cognitive.nicrosoft.con

Content-Type: application/json

*Url®:

IVIZWNTe
S 4 T B 41 |t

~ C @ Secure  h h I

dev.cognitive.mi ft ices/ 4badd7254 7b8e96( i 264bca0
i request

POST https: i

2797 WTTP/1.1
Host: southcentralus.api.cognitive.nicrosoft.com

Content-Type: application/json
{

"UFL: "https: ¥p IYIZWNTO
ORL51Z4wmnci7taSorFVyt jz1OVr6w"

Resporse status
200 0K
Response fatency
8ims
Resporse content

Strict-Transport-Security: max-age=31536000; includeSubDomains; preload
x-content-type-options: nosniff

Date: Wed, 27 Jun 2018 00:51:58 GMT

Content-Length: 402

json;

"4d": “6725cb67-c1df-4f61-8a85-5b306dcb911b",
“project”: “a74eb557-fal6-4d5c-9422-bbacbbd01d8s",

“created": "2018-06-27700:51:50,72687352" ,
“predictions”: [{
“probability": 9.9996821,
"tagld": "74664961-5401-47a8-b32e-d2a8c2810¢28" ,
“tagName": “Strawberries"

oA
"probability”: 8.800137651354,
"tagld": A
“tagName": "Raspberries”

n

For image 1 (Strawberries) —> P(S) = 99.9% and P(R) = 0%



@ Chrome File Edit

View History Bookmarks People Window Help = 00% ) Tue 5:47 PM MahimaGupta Q &
® [} Cognitive Services APls Refer x ' [3] Custom Vision: ImageClassific x - Mahima,
C' | @ Secure | https://southcer 1s.dev. itive.microsoft.com/docs/services/450e4badd72542e889d93fd7b8ed60de/operations/5a6264bc40d86a0ef8b2¢c28f/console @ ¥r | ©
&% Micrasoft
Cognitive Services
Custom Vision Prediction 2.0
PredictimageUr!
Predict an Image url and saves the result
Query par
Preciciimageli Mt NaStore project1d Araher ot Adee 42 bba
PrediciimagawhNaStore terationtd T T
+ Add paran
Headers
Prediction-Key ©04672043073492bed3becaift
Content-Type appicaton/zon % Remave header
4 Add headie
Request body
An that contsing the U of the image to be evalusted
1.0
2 " “https://milnefruit.con/imeges/products/rospberry.png”
EN)
4
5
Request UAL
https://southeentralus.api. cogRit: e, 2, @/Predicti 116-4d56-242;
17iterationld=5b4csabb-8cd4-46b9-b67d-06739b242797
HTTF request
POST https:/fsauthcentralus.api. cognitive.micrasoft.con/custonyision/u2.B/Predictionf®
aT4eb557-fal6-4d5c-9422-bbacbbdd1d8s/url?iterationId=5b4cdabb-Bcd4-46b9-b67d-d6739b24
2797 HTTR/1.1
Host: seuthcentralus.api.cognitive.microsoft.com
Prediction-Key: «0467ad4387345812bed3bec2ff544928
Content-Type: application/json
4
"Url": “https://milnefruit, con/images/products/raspberry. png”
@ Chrome File Edit View History Bookmarks People Window Help = 90% @) Tue5:47PM MahimaGupta Q =
® [ Cognitive Services APIs Refer x ' [3] Custom Vision: ImageClassific x Mahima
C' @ Secure | https://southcentralus.dev.cognitive.microsoft.com/docs/services/450e4badd72542e889d93fd7b8e960de/operations/5a6264bc40d86a0ef8b2c28f/console Q Y ©

https:/
v

HTTP request

POST https://southcentralus.api.cognitive.microsoft.con/custonvision/v2.0/Predict ion®
2 9b24
2797 WTTP/1.1

Host: southcentralus.api.cognitive.microsoft.com

Content-Type: application/json

“Url*: “https://milnefruit.com/images/products/raspberry.png"”
}

apin-request-id: ce68b311-b141-4743-af56-317edcc60f9c

str. t-Security: 5 preload
x-content-type-options: nosniff

Date: Wed, 27 Jun 2018 09:46:28 GMT

Content-Length: 401

Content-Type: application/json; charset=ut{-8

{
gy

311-b141-4743-a156-317edcc6019c",
460557 1a16-4d5C-9422-bbachba1d8s”

Sbdcdabb-Bcdd-46b9-b67d-d6739b242797",

"created": "2018-06-27T00:46:29,55463982",

“predictions"

"probability": @.983617663,

1dc49507-a87a-480a-85b4-47393accOc2d",
": “Raspberries”

For image 2 (Raspberries) —> P(R) = 98.3% and P(S) = 0.5%

The result returned by the cognitive APl matches with the values returned from the Custom
Vision App webpage. So, it is consistent with both the iterations 1 and 2.



Iterations 1 and 2 are definitely different as the number of images trained for both are different.
For the first iteration, only 15 images of each were uploaded and trained while for the second
one, another 15 images of each were uploaded and trained again. So, the first iteration had 15
images of Strawberries and 15 images of Raspberries while the second iteration had 30 images
of Strawberries and 30 images of Raspberries.

First Iteration:
Precision — 100%
Recall — 83.3%

Predictions:
For image 1 (Strawberries) —> P(S) = 99.9% and P(R) = 0%
For image 2 (Raspberries) —> P(R) = 89.9% and P(S) = 1.9%

Second lteration:
Precision — 95%
Recall — 93.3%

Predictions:
For image 1 (Strawberries) —> P(S) = 99.9% and P(R) = 0%
For image 2 (Raspberries) —> P(R) = 98.3% and P(S) = 0.5%

This classifier gives correct predictions in both the iterations however after the second iteration
of training, the probability of the Raspberries seems to have improved quite a lot as compared
to the first one. We can clearly see that the predictions for the Raspberries improved greatly
from the first iteration (89.9%) to (98.3%) in the second iteration. Second iteration is better
than the first one in terms of the probabilities for Raspberries. It solely depends on the features
extracted from the images during both the iterations. There might be a possibility that there
were less features for the raspberries during the first iteration and after adding more training
data in second iteration, more features of raspberries are extracted and hence the performance
improved.

This homework was pretty straightforward and I didn’t really meet any difficulties except for
the Step 11. | faced a few errors (assembly reference missing, namespace not found) while
executing the program for the cognitive API on Visual Studio. I finally used the online version
for the Cognitive API Testing using the Prediction Link and Image URL (The link mentioned
in the HW PDF) since Visual Studio didn’t work on my mac till the very end.



