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Getting Started

The CHEST X-RAY Computer Aided Diagnosis Software Solution by Centre for
Development of Advanced Computing(C-DAC), Chennai is a Web Application
Portal for assisting doctors in Chest X-Ray Diagnosis. This Solution is an Atrtificial
Intelligence Engine that can help in Chest X-Ray Computer Aided Diagnosis. The
functionality includes:

a) Chest X-Ray Disease Classification
b) Visualization of disease affected region
c) Indian Patients Chest X-Ray Dataset Collection and Annotation

About XRAYCAD

This Section briefly describes the functionalities of XRAYCAD Artificial
Intelligence Software Solution:

a) Chest X-Ray Disease Classification:

The Software solutions identifies 14 disease pathologies associated with Chest
X-Ray. The disease pathologies are following:

1) Atelectasis

2) Cardiomegaly

3) Nodule

4) Pneumothorax

5) Lung Opacity (Infiltration, Consolidation, Pneumonia and Mass)

6) Edema

7) Emphysema

8) Fibrosis

9) Effusion/Thickening (Pleural_Thickening, Effusion)

10)Hernia

If the Chest X-Ray is not diagnosed with above pathologies, the Software will say
the X-Ray has ‘No findings’. Multiple pathologies associated with a single
X-Ray Image will also be predicted by the Software Atrtificial Intelligence Engine.



The accuracy of the proposed system is 0.9290 AUROC(Area Under Receiver
Operating Characteristics). This tool is a beta version for testing and should not
be used for Medical Diagnosis at this stage.

The scope of Computer Aided Diagnosis is for postero-anterior(PA) and AP
Chest X-Rays and does not include Lateral Chest X-Ray.

. Visualization of disease affected region

The tools also portray the disease affected region in Chest X-Ray. ‘Fig 1’ is the
showing red marking curve generated for a patient with Cardiomegaly.
Cardiomegaly is a state in which the heart size is enlarged greater than 50% of
the Chest X-Ray width. The Heart Region is shown as affected using Red Curve.

Fig 1: Cardiomegaly



Fig:2 Infiltration

2. Indian Patients Chest X-Ray Dataset Collection and Annotation

The Chest X-Ray image uploaded will be used for both Diagnosis and Data
Collection. The Chest X-Ray data will be saved in the C-DAC Chennai server.
Hospitals are requested to get permission from the medical ethics board for
sharing data with C-DAC, Chennai, if required.

The data will be used by C-DAC Chennai for improving the accuracy of the
underlying software solution. The doctors are requested to use the checkbox
“Untick for Correction” to correct the wrongly predicted ‘Chest X-Ray Pathology’
by the Software Tool. This will allow the doctor to input correct findings. The
correct findings will be used to enhance the software in the next version.

System Requirements

The tool is intended to be used by the target audience: Doctors. Following are
the minimum facilities required for using software:

a) Input : X-Ray images in digital format
(-*.jpg,”.png,*.dcm,*.bmp)

b) PC/Laptop with Operating System : Windows/Linux

c) Browser : Google Chrome/Mozilla Firefox

d) Internet Connection



Using XRAYCAD

XRAYCAD version 1.0 has been designed to be an extremely simple and easy-to-use
Al diagnosis support system that requires minimal effort from the user. Users must know
how to use a browser and access a website to start using XRAYCAD.

Userflow
Using XRAYCAD is a simple 4 step process to get the consultation you need.

View
Previously

. View Software
1. Register as . Logln and Diagnosis and

Doctor on Upload an Add Expert
XRAYCAD X-ray file Diagnosis/
Remarks

uploaded
X-Ray and
Diagnosis

' %

Apart from above functionalities XRAYCAD also provides option for view past uploaded
x-ray images and diagnosis, similar x-ray images

Homepage

XRAYCAD i i i
{e) Al Engine for Computgr Aided Diagnosis #Login -  visits: 21205
Al Diagnostic System Advanced Chest X-ay Analysis Platform

Login
Enter username
Password

Don't have an account? Sign up

{@) About XRAYCAD User Manual Contact Acknowledgement About C-DAC @

inda
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Step 1: Registering with XRAYCAD for the first time

All new users must register on the XRAYCAD website before logging in and trying to
use the facility. Refer to the following steps to Signup with XRAYCAD:

1. Visit https://xraycad.bosschn.in/

& XRAYCAD i i i i
I@’ Al Engm’e for Cﬁompuleﬁr Aided Diagnosis Wlogin REGISTER  Visits: 21205
Al Disgrostic System ~Advanced Chest X-ray Analysis Platiomn

Login
Enter
Password
Don' have an account? Sign

’e} About XRAYCAD User Manual Contact Acknowledgement About C-DAC %
Goonmn

©2020, C-DAC, Chennai. All rights reserved

2. Click the SignUp link on the homepage. User can also click on Register link at
the top for registration

Log in
Enter username

Password

Don't have an account? Sign up.


https://xraycad.bosschn.in/

3. Type in Name, username, email, password, phone number and specialization

}@; XRAYCAD Al Engine for Computer Aided Diagnosis # Login
Advanced Chest X-ray Anlysis Platiorm

Al Diagnostic System

Register

Full Name Enter your name
Username Enter usemame
Email Enter email
Password Password
Confirm

Confirm Password
Password
Contact

Enter contact number
Number

Specialization | Specialization

F | Cachar Cancer Hospital v

Already have an account? Logir.

4. Click on the register button to complete the registration process.

& XRAYCAD i i i
‘,e; Al Engine for Computer Aided Diagnosis = Login |
Al Diagnostc System Advanced Chest Xy Aralyss Flatorm

Log in
Successfully Registered
vaibhavs
Password
Login
Don't have an account? Sign up.
le? About XRAYCAD User Manual Contact Acknowledgement About C-DAC

ot
©2020, C-DAC, Chennai. All rights reserved



Step 2: Logging in to XRAYCAD

1. Enter your username and password in the textbox, then click the login button.

q XRAYCAD
(w Al Englne for Computer Aided Dlagnosls Dlegh
Al Diagnostic System dvanced Chest X-ray Anzlysis Platform

Login

Successfully Registered
vaibhavs

Password

Recover password

Don't have an account? Sign up,

(@ About XRAYCAD User Manual Contact Acknowledgement About C-DAC m
[

€ 2020, C-DAC, Chennali. All rights reserved

2. Click on the ‘Upload New XRAY’ button to upload an X-Ray file. To view
previously uploaded files, click on the ‘View Uploaded XRAY’ button.

XRAYCAD Al Engine for Computer Aided Diagnosis
Al Diagnostic System /Advanced Chest X-ray Analysis Platfom

X-Ray Diagnostic Portal

Upload and view X-ray images for diagnostic analysis

& Upload @ View vaibhavs

1 @

Upload New X-ray View Uploaded X-ray

You can upload files of format JPG/PNG ONLY View previous'y diagnosed XRAY

< Start Upload Q View Records




Step 3: Uploading a new image into XRAYCAD

1. You can upload Single file/Multiple files associated with a patient. You can also
upload a directory containing X-Ray images to the portal. Choose radio buttons:

9’;. XRAYCAD Al Engine for Computer Aided Diagnosis .
) @View  vaibhavs ~
B/ . bingnostic system Advanced Ches: Xray Analyss Platiorm
| Home 5 Upload
Select File Type and Patient Type & Patient Details (Optional)
B File Type & Patient Type Patient FileNo/ID  £yer paient ID o

O & UploacFiefFiles ® & Single Patient Tk ke visble o oibers

Age g
% Upload Directory & Multiple Patients

Tick to make visible to others

Gender Male Female

Upload Files Other

Tick to make visible to others

Select Files
& Upload X-ray

& Select Directory

@ Note: File formats supported: PNG, JPG,
BMP and DCM ONLY

* Image does not look like a Chest X-ray. Select

2. For single patient, following steps can be followed

a. Enter patientfile No, patient name, age and gender. These details are
optional entries.

b. You can make ‘tick to make visible to others’ checkboxes ticked, if you
are comfortable with sharing the information with other login users.

c. Use ‘Choose File’ Button to upload a new XRAY image from your
computer.

d. Click the ‘Upload’ button to upload an image. The uploaded image will be
saved in database

& Patient Details (Optional)

Patient File No /1D Enter patient ID O
Tick to make visible to others
Age @

Tick to make visible to others

Gender Male Female
o Other

Tick to make visible to others

X Upload X-ray
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3. For multiple patients, you need to select multiple files or Browse the directory.
Choose appropriate radio buttons.

Select File Type and Patient Type

B File Type & Patient Type
L. Upload File/Files & Single Patient

(=] E Upload Directory © & Multiple Patients

Upload Files
&= Select Directory

€@ Note: File formats supported: PNG, JPG,
BMP and DCM ONLY

4. Multiple file selection is shown below.

@ View vaibhavs ~

@. XRAYCAD Al Engine for Computer Aided Diagnosis

ay Analysis Platform

* Al Diagnostic System

File Upload

@) Recent

Select File Type and Patient Type

B File Type & Patient Type % Documents . a 3 Image
Image 14Aug

© 1 Upload File/Files & Single Patient © Donnloads Z 122

% Upload Directory @ i Multiple Patients

Upload Files

@ Note: File formats supported: PNG, JPG,
BMP and DCM ONLY

Bulk Upload

« Upload multiple patient X-Rays
Browse the folder containing X-Rays
X-ray iles inside the selected folder should be .jpg, .png and .dcm types.
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5. You can upload a directory of maximum 2 GB size to the XRAYCAD.
A large directory will have waiting time. It is requested that the upload page
should not be refreshed during the process. Directory upload process is shown
below.

@8, XRAYCAD Al Engine for Computer Aided Diagnosis

& X , - @ View vaibhavs ~
" Al Diagnostic System Advanced Chest X-1ay Analysis Platform

Select Folder to Upload

Select File Type and Patient Type

B File Type & Patient Type
L Upload File/Files & Single Patient

[-] %= Upload Directory @ i Multiple Patients

Upload Files

® Note: File formats supported: PNG, JPG,
BMP and DCM ONLY

Bulk Upload

« Upload multiple patient X-Rays
Browse the folder containing X-Rays
X-ray iles inside the selected folder should be .jpg, .png and .dcm types.

6. The upload process will show the x-ray image, Image verification info. The
images which software feels are not an x-ray due to markings or wrong images
are shown in GUI with a warning message and with an unticked checkbox.
Users can forcefully upload that x-ray image by ticking the associated checkbox,
if required.

. XRAYCAD Al Engine for Computer Aided Diagnosis .
- . - R @ View vaibhavs =
"’ Al Diagnostic System Advanced Chest X-ray Analysis Platform
% Choose an Image If you Want to upload forcefully.
Image Image Info Select
File
Image is a Chest X-ray.
Image is a Chest X-ray.
Image does not look like a Chest XRAY. =[]
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Click the upload button in the above screenshot to complete the upload process.

?e; XRAYCAD Al Engine for Computer Aided Diagnosis

Advanced Chest X-ray Analysis Platform

& View vaibhavs -
Al Diagnostic System

% Choose an Image If you Want to upload forcefully.

Image Image Info Select
File
Image is a Chest X-ray.
Image does not look like a Chest XRAY. =[]

Upload

8. You can view the uploaded files and software proposed diagnosis as shown
below.

You can use the Diagnosis Icon associated with x-ray to add Expert Diagnosis.
Total number of Normal(No findings) x-ray is also shown for folder/ multiple files
uploads.

{é) XRAYCAD Al Engine for Cun?gu.ter‘Aldedvagnosls B g B o o

Advanced Chest X ray Analysis Platform

#Home . ViewXrays

65 6/65

PK02 01526
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Step 4: Algorithm Diagnosis and Expert Diagnosis

1. You can see the ‘Input X-Ray Image’ and ‘Proposed Algorithm Diagnosis’ on the
page. If the doctor/user agrees with the proposed diagnosis, he/she can click the
submit button with default “| agree for Proposed Diagnosis” Button clicked.

XRAYCAD i i i i
j‘@; Al Engln:a for (iomputgr Aided Diagnosis & Upload ® View A —
Al Diagnostic System Advanced Chest X-ray Analysis Platform
Proposed Diagnosis Expert Diagnosis

( Click image to enlarge )
(O1 agree for Proposed Diagnosis

Input Image @1 do not agree for Proposed Diagnosis

7Y Cardiomegaly []Emphysema
[JHernia [JNodule

Atelectasis [JPneumothorax
[JFibrosis [JEdema

Lung Opacity Effusion/Thickening

[JNo Findings

Remarks
Any Additional Remarks or Findings

U -

Kindly rate Software Proposed Diagnosis

Findings: Lung Findings: Effusion/ I 100%
Opacity Thickening | Submit ‘

Probability: 54.36 Probability: 68.49

Want to View Similar Image ? Click Here!
Show Zone

Detection

Show Zone
Detection

2. If the doctor/user wants to suggest some diagnosis other than the proposed
diagnosis, he/she can click on “l do not agree for Proposed Diagnosis”
radiobutton. This allows the doctor/user to select a new set of correct findings.
Users can also fill in the remarks column for future reference.

Expert Diagnosis

(O 1 agree for Proposed Diagnosis
@ I do not agree for Proposed Diagnosis|
Cardiomegaly [ ]Emphysema

[JHernia [INodule
Atelectasis [JPneumothorax
[JFibrosis [JEdema
Lung Opacity [ Effusion/Thickening
[ No Findings
Remarks

Any Additional Remarks or Findings

Kindly rate Software Proposed Diagnosis
® 100%

Submit

‘Want to View Similar Image ? Click Here!
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3. Users can click on the proposed diagnosis image to view the enlarged image
with red curve markings.

@ XRAYCAD Al Engine fofi Mozilla Firefox

Al Diagnostic System o

Proposed Diagnosis

( Click image to enlarge )

Input Image

Annotate

Proposed Diagnosis

9

Findings: Lung Findings: Effusion/
Opacity Thickening

Probability: 54.36 Probability: 68.49

4. Users can click on the Similar Image link to view x-rays diagnosed with the same
set of diseases.

5@* XRAYC! Al Engine for Computer Aided Diagnosis

& Upload @ View rafseenak ~
Advanced Chest X-ray Analysis Platform

Al Diagnostic System

Remarks
Any Additional Remarks or Findings

Proposed Diagnosis

V

Kindly rate Software Proposed Diagnosis
® 100%

Findings: Lung Findings: Effusion/ P
Opacity Thickening ‘ Submit ‘
Probability: 54.36 Probability: 68.49

Want to View Similar Image ? Click Here!
Show Zone Show Zone

Detection Detection
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5. Users can click on the proposed diagnosis x-ray to view x-rays diagnosed with
the same disease.

o XRAYCAD Al Engine for Compute.r Aided Diagnosis N e rafcenak -
Al Diagnostic System Advanced Chest X-ray Analysis Platform
Similar X-ray File
P d E Tt C: ted|
. . ) Image ]Iopose‘ bi xpe . |Uploaded On| or:)ec € Uploaded By
Diagnosis Details i agnosis n
( Click image to enlarge ) Lung Opacity
Effusion/ 2025-08-21
Input Image “ Thickening 1717-23 Rafseena K
Cardiomegaly o
Atelectasis
Lung Opacity
Effusion/

2025-08-21
Thickening Rafseena K

15:11:01
Cardiomegaly
Atelectasis

Re-Diagnosis

Proposed Diagnosis
Lung Opacity

Effusion/
3 2025-08-20
! Thickening . Rafseena K
Findings : 12:06:15

Findings : Effusion/ Cardlome.galy
Lung Opacity Thickening Atelectasis
Probabilty | propapjiiy
54.36 o

Lung Opacity
Effusion/

Thickening 2(1):235128429 Rafseena K

' Cardiomegaly

Findings : Findings : Atelectasis
Cardiomegaly | Atelectasis
Probability Probability

I iinm Ninanitu

Viewing previously uploaded X-Ray images and diagnosis
1. You can see the ‘Input X-Ray Image’ , ‘Proposed Algorithm Diagnosis’, Expert
Diagnosis, Uploaded Date, Corrected Date on this page.
2. Doctors can view an enlarged X-Ray image by clicking on Image.

f@’ XRAYCAD Al Engine for Computer Aided Diagnosis

- & Upload @ View rafseenak -
P e Advanced Chest X-ray Analysis Platiorm

Mozilla Firefox

Image

Diagnosis Details

( Click image to enlarge )

Input Image

Re-Diagnosis

Proposed Diagnosis

Findings : Fg;‘f,‘;ﬁﬁ, ;:'IUIUIII ~gary
Lung Opacity Thickening electasis
Probability Probability
54.36 68.49 Lung Opacity
Effusion/ 2025-08-20
Thickening . Rafseena K
Cardiomegaly 12:06:15
Findings : Findings Atelectasis
Cardiomegaly | Atelectasis
E—— Prohahiling
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3. Doctors can perform Re-diagnosis for an X-Ray by clicking on Edit ICON. The
updated diagnosis will be saved on the database.

4. Doctors can click on view similar X-RAY Images with similar diagnosis by clicking
on Record Book ICON.

Support, questions, comments and feedback

If you face any problems while using XRAYCAD or if you have any suggestions, questions,
comments or feedback, please visit the contact page at https://xraycad.bosschn.in

@&, XRAYCAD Al Engine for Computer Aided Diagnosis
Advanced Chest X-ray Analysis Platform

= Al Diagnostic System

& Upload @ View rafseenak ~

C-DAC,

Tidel Park, 8th Floor,
'D' Block(North & sSouth),
No.4 Rajiv Gandhi salai,
Taramani,

Chennai- 660113,
Tamilnadu (India)

(]

ubicomp-chn@cdac.in

+91-44-22542226/7 ﬁ

©

© 2020, C-DAC, Chennai. All rights reserved

Suggestions & queries may be directed to the XRAYCAD team at:

Harikrishnan V S

Joint Director

Ubiquitous Computing Group

Centre for Development of Advanced Computing
Tidel Park, 8" Floor,

'D' Block(North & South),

No.4 Rajiv Gandhi Salai, Taramani,

Chennai- 600113, Tamilnadu (India)
Phone:+91-44-22542226/7 Ext:247

Fax: +91-44-22542294

Mob:9790847089

Email: ubicomp-chn@cdac.in, harikrishnans@cdac.in
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