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Medical image formats / Anatomical Planes & Directions

Sy Jaglal 6 a5 g jo (5ldcio 49

Meta .mhd / .raw (.zraw)

.mha
Analyze .hdr / .img
Nifti oidis f by

.nii (.nii.gz)
Dicom o

No extension!

Nifti © Neuroimaging Informatics Technology Initiative
Dicom~> Digital Imaging and Communications in Medicine
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(1 for header / 1 for image)
(1 for all)

(1 for header/ 1 for image)

(1 for header / 1 for image)
(1 for all)

(1 for each slice + header)
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Anatomical Planes

* Anatomical position
* Anatomical planes

Coronal

¢ Coronal (Frontal) Plane
divides the body into front
and back sections
e Sagittal Plane divides the
body into left and right
sections
— Median - divides the body
into equal left and right
parts
* Axial (Horizontal or
Transverse) Plane - divides
the body into upper and lower

segments /\_‘ \
Sagittal

>Axial

Axial Coronal Sagittal
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Right Left
Anterior Posterior
Inferior Superior
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"Neurological" convention for axes, aka "RAS"|"Radiological" convention for axes, aka "LAS"|Head orientation reference

* Note that each convention specifies not just the positive direction of three axes,
but also the order for listing them (eg: LAS, but not ALS).
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+Y +Z +Z
+X +X
+X
+2Z +Y +Y
1. Would be described as LSA:|2. Would be described as RAS:|3. Would be described as LAS:|Head orientation reference
+X=L +X=R +X=L
+Y =S Y =A +Y=A
+Z=A +Z=S +Z=S

9.;b| Bldg>

S20g5LT (sldcug>

- Image File Voxel Ordering (what comes in header file):

Storage order in file | Slice orientation | 3-Letter “from” name |Increasing position

R-L > P-A-> IS

L-R>P-A->1I-S

R-L > IS > P-A

Axial

Axial

Coronal

R-L 2 P-A 2 I-S means:
Voxels ordered from right to left to store a row
Rows ordered from posterior to anterior to store a slice
Slices stored from inferior to superior to store a volume

LPI

RIP

RAS

LSA
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Meta / Analyse / Dicom

Meta gl jolgs

5,0 59>9 Matlab > yolai g95 ol WAlgs Sy aslol &)U (G9ad) -

Saiiy polai g 9 ULle> Sl 3990 Sl uSWys 5l Ages dix -

- ReadData3D *

- Medical Image Processing **

- Slicer ***

*  https://www.mathworks.com/matlabcentral/fileexchange/29344-read-medical-data-3d

** http://www.mathworks.com/matlabcentral/fileexchange/41594-medical-image-processing-toolbox

*¥% http://www.mathworks.com/matlabcentral/fileexchange/27983-slicer
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APPS i Slaaoel,y ay uanis adlol 1aswis <

Open € HOME w5 (a0,b 5l wuas -
Add-Ons o,= ;> BUSWe @ Viw adlol (e <
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HOME Wi ,> Set Path a5 Gai,b 5l °
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Matlab > oacw awslow Sd jpwo @ Walig Vs adlol lasws <

oungiaS Bayb sl e
* addpath(genpath('path’))
* savepath
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- ReadData3D

1. info = mha_read_header(filename); % Read (filename = address of .mhd file)
2. img=mha_read_volume(info); % (Also Reads compressed data)
[img info] = ReadData3D; % Load from GUI

« Medical Image Processing

1. [img info] = read_mhd(filename); % Read (filename = address of .mhd file)
2. write_mhd(filename, image); % Write (filename = address of .mhd file)
- Slicer

1. Files - Open...
2. Files 2 Export To Workspace...
3. Files 2 Save Image...

Meta jogLas

+ Our Code

- Read
1. info = metalmagelnfo(filename); % Read (filename = address of .mhd file)

2. img = metalmageRead(info);
+ [img info] = metalmageRead(filename);

- Write
* metalmageWrite(img, filename); % Write (filename = address of .mhd file)
* metalmageWrite(img, filename, info);




Analyze jqLas

5l 59>9 Matlab )5 ,9lai g9 ol LAllgs Sl Jaad osbol gilgi -

- Read
1. info = analyze75info(filename);

2. img = analyze75read(info);
img = analyze75read(filename);

5,5 oslawl 5 oslol 1S 5l Ulgicsw Analyze yglai g Sl -
« Write (Our Code)

* writeanalyze(img, filename, voxelsize)

Dicom jqLas

5l 59>9 Matlab )5 ,9lai g9 ol (rinings 9 Wlgs Sy oslol gilgi
Ngw 3¢ iy A (WuwMwl) LB ples L Dicom yglai vilgs Sly -
- Read

1. info = dicominfo(filename);

2. img = dicomread(info);
img = dicomread(filename);

Nigar 0335 wiyi 4 (WuwMowl) L plos 1L Dicom glai oiigs oShy -

« Write
* dicomwrite(img, filename);
+ dicomwrite(img, filename, info);
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- 34 dimension: axial plane
* imshow(squeeze(img(:,:,80)), []); title('Axial slice')

- 20d dimension: coronal plane
+ imshow(squeeze(img(:,80,:)), []); title('Coronal slice')

- 1t dimension: sagittal plane
+ imshow(squeeze(img(80,:,:)), []); title('Sagittal slice')

- Attention: you may need to use some functions to have real view of the images
such as fliplr, rot90, imrotate, ...

Sawlo guai I oslaiwl

Sewlo wgai 5l oslaiwl U 4k 5,90 @8l Jg> ROT awlo -
- [ROI, ROI_Coordinate] = GetBoundingBox(Image, Mask, pad)

W 3,90 @8l S5Lwlas Sl wgai Sy 1 Sewlo Jlocl -
* segmented_image = img .* mask

Ll Syl g 4 Sewlo wowl gy -

* mask_bw = logical(mask)
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mask = smooth3(mask, 'box', 5); & Pre-Process volume @
mask = reducevolume(mask, [5,5,5]); (optional)

[m, n, p] = size(mask); < Create grids @
[x,y, z] = meshgrid(1:n,1:m,1:p);

fv = isosurface(, y, z, mask); < Create faces + vertices @

patch(fv, 'FaceColor’, [0.3,0.8,0.8], 'EdgeColor’, [0.3,0.3,0.3]); < Visualize @

trisurf(fv.faces, fv.vertices(:,1), fv.vertices(:,2), fv.vertices(:,3));
trimesh(fv.faces, fv.vertices(:,1), fv.vertices(:,2), fv.vertices(:,3));

(Overlay) juguai 59 2 Saulo Liles

maskSlice = edge(maskSlice); & Mask edge (optional) @

img_ov = imoverlay(imgSlice, maskSlice);
< Create overlay image @
img_ov = imoverlay(imgSlice, maskSlice, color);

color examples: ‘green’ / ‘g’ / [0.3 0.6 0.6]

imshow(img_ov) & Show overlay image @
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imhist(img); & Histogram (to check) @

thresh =img > 0.5; & Thresholding @
thresh=img > 0.1 & img < 0.6;

thresh = img > graythresh(img);

thresh_img = img .* thresh_mask;

imshow(thresh_img) & Show overlay image @

Pl Sgiwme & jluglus,
p(x) v =fx) ()

\ Histogram

Intensity x

- Histogram Equalization g

Equalization Tutensity v

- img_eq = histeq(img);
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v BE CONTINUED---
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