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Overview

AI Model:

Different experiments to enhance 
recognition

Mobile Application:

Auto-training Module



Mobile Application



Dr.Leaf
V 1.0



Functionality

Recognition

Navigation

Look up plants in CUHK

Check out plants detail



Dr.Leaf
V 2.0



Architecture
Design



App-sided Architecture Design 



Server-sided Architecture Design 



Server
Implementation



Cloud as Server Machine

● Easy to set up

● More flexibility



Django Web Framework

● Rapid server building

● Large python community



Communication Method

● HTTP

● URI

○ Upload data:

■ http://ip_address:port _number/images

○ Download model:

■ http://ip_address:port _number/models



Testing Technique

Testing

Original 
Design



User Interface
& Procedure















One Interface, Two Purpose 

● Correct labelling into existing ones

● Add new species







Al Model



Overview - 1

Recognition

Problem 1:
Camera Distortion

Problem 2:
Different Lighting 
Condition

Problem 3:
Color-changed 
leaves

Problem 4:
Dried leaves

Experiment 1:
1st Data Augmentaion

Experiment 2:
2nd Data Augmentaion

Experiment 3:
RGB Swap

Experiment 4:
Trial on damaged leaves

Group A

Group B



Overview - 2

Visualization

Experiment 2:
2nd Data Augmentaion

Experiment 3:
RGB Swap

Experiment 4:
Trial on damged leaves

Problem 2:
Different Lighting 
Condition

Problem 3:
Color-changed 
leaves?

Problem 4:
Dried leaves



why visualzation?



where to visualize?



Example of visualization



Problem 1

Recognition

Problem 1:
Camera Distortion

Problem 2:
Different Lighting 
Condition

Problem 3:
Color-changed 
leaves?

Problem 4:
Dried leaves

Experiment 1:
1st Data Augmentaion

Experiment 2:
2nd Data Augmentaion

Experiment 3:
RGB Swap

Experiment 4:
Trial on damged leaves

Group A

Group B



Distortion

[1] Images are taken from the online resouce, https://photographylife.com/what-is-distortion

User may take picture from different angles.  

https://photographylife.com/what-is-distortion


Augmentation

1. Rotation within 40 degrees

2. Width and Height shifting 20%

3. Shearing

4. Zoom in or out within 20%

5. Flip horizontally

6. Fill Point outside the boundaries with the nearest data



Procedure

1. Install the application in mobile phone

2. Take photo of real leaves for 10 times

3. Record the prediction score



Result



Problem 2

Recognition

Problem 1:
Camera Distortion

Problem 2:
Different Lighting 
Condition

Problem 3:
Color-changed 
leaves?

Problem 4:
Dried leaves

Experiment 1:
1st Data Augmentaion

Experiment 2:
2nd Data Augmentaion

Experiment 3:
RGB Swap

Experiment 4:
Trial on damged leaves

Group A

Group B



Motivation
Simulate the scenario of taking picture under different lighting 
environments

→ Data augmentation regarding lighting



Specification

[R',G',B' ]=c*cnum* [R,G,B]+[β,β,β]

 

i) [R′, G′, B′ ]  is the output image
ii) c=0.1
iii) cnum is the contrast variable
iv) β is the brightness variable,which has the same dimension of a color channel
in the input image
v) [R, G, B]  is the input image



Specification

 

Iteration 1 2 3 4

Variables c=0.1
β=0

cnum=5

c=0.1
β=50

cnum=5

c=0.1
β=0

cnum=15

c=0.1
β=50

cnum=15

Image

Iteration 1 2 3 4

Variables c=0.1
β=50

cnum=5

c=0.1
β=10

cnum=10

c=0.1
β=30

cnum=10

c=0.1
β=50

cnum=10

image

SET 1: Extreme lighting condition 

 

SET 2: Acceptable range of exposure 

measured with histogram



Historgram

how to choose



Historgram

Underexposed OverexposedCorrectly exposed



Example of test images



Result



Visualization

c=0.1
β=0

cnum=5

c=0.1
β=50

cnum=15

c=0.1
β=50

cnum=5

c=0.1
β=50

cnum=10



Problem 3

Recognition

Problem 1:
Camera Distortion

Problem 2:
Different Lighting 
Condition

Problem 3:
Color-changed 
leaves?

Problem 4:
Dried leaves

Experiment 1:
1st Data Augmentaion

Experiment 2:
2nd Data Augmentaion

Experiment 3:
RGB Swap

Experiment 4:
Trial on damged leaves

Group A

Group B



Specification

BGR

Gray

RGB

RGB

GRB

RBG

BRG GBR



Result



Visualization



Problem 4

Recognition

Problem 1:
Camera Distortion

Problem 2:
Different Lighting 
Condition

Problem 3:
Color-changed 
leaves?

Problem 4:
Dried leaves

Experiment 1:
1st Data Augmentaion

Experiment 2:
2nd Data Augmentaion

Experiment 3:
RGB Swap

Experiment 4:
Trial on damged leaves

Group A

Group B



Specification



Result



Visualization



Summary

Recognition

Problem 1:
Camera Distortion

Problem 2:
Different Lighting 
Condition

Problem 3:
Color-changed 
leaves

Problem 4:
Dried leaves

Geometric Transformation

A more extreme lighting 
condition

Able to recognize

Need further study

Group A

Group B



The Model we use in the application
Label

BV 138 799 3991

CA 137 808 3966

CB 140 806 4026

CG 182 1055 5271

CJ 261 1467 7331

FA 209 1194 5966

HC 254 1437 7181

HR 158 912 4556

MC 209 1204 6016

SL 231 1316 6576

Total 1919 10998 54880

Origin 
Data

1st 
augmentation

2nd
augmentation

88.8% 93.5% 93.7%



 Continue 
demo...







Before



After



Possible Outcome 

● if

○ Quality of dataset is great

○ Size of dataset is big

● then

○ Improved Outcome





Possible Outcome 

● if

○ Quality of dataset are great

○ Size of dataset are big

● then

○ Improved Outcome



Pre-trained Model



Thank You



Q&A


