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Figure a) Pulse sequence diagram of a spin echo sequence. b) Pulse sequence diagram of a spin echo diffusion weighted imaging where diffusion weighting is shown only along  one direction i.e. GDiff x (along x -direction, similarly diffusion weighting can be applied along y, z, xy, etc directions). C) Shows a typical representation of k-space from which MR image is reconstructed by using Inverse Fourier Transform. 
We briefly explain here MR imaging and the terms that will be commonly encountered in this article. Magnetic resonance imaging in general is about obtaining the spatial distribution of the density of water protons (for example proton density weighted images PD-W etc) in a given region of interest say brain. In order to measure this spatial variation/distribution of water protons magnetic field gradients are used. A gradient essentially means a gradual increase or a decrease in magnitude of any physical quantity here it is gradient of the magnetic field. Since the precession frequency of the water protons is dependent on the magnetic field  (given by  Larmor Frequency  where  is the Larmor or precession frequency and  is the gyromagnetic ratio which is intrinsic to the protons and B is the applied magnetic field), by varying the magnetic field gradually (gradient) the precession frequency of the protons in that location can be altered (encoded). In diagram a) the 90 degree radio frequency pulse (RF pulse because when we substitute the values for   , B =1.5 Tesla (for a 1.5 T scanner ) the  the precession frequency of the protons fall in the radio frequency range) flips the protons which are initially aligned in the direction of the main magnetic field (i.e. B= 1.5 T) to the plane perpendicular to the main magnetic field B, this is done to perturb the protons  in order to measure the signal (without perturbation the protons are static and there is no signal from them). Gz is called the slice select gradient which is used to excite the slice (say in the brain) to be scanned. The 180 degree pulse is used to refocus the proton spin because once we apply the 90 degree pulse the protons start to dephase (go out of phase i.e. let us say originally all of them were aligned in a particular direction now they start to move out in different directions). Gy is called as the phase encoding gradient which is used to encode the phase (for example if we take a sinusoidal signal, from elementary mathematics we know that it is expressed mathematically as  where A is the amplitude,   is the frequency and  is the phase of the signal, the phase encoding gradient encodes the phase of the protons located in different spatial locations). Similarly the frequency encoding gradient encodes the frequency. The above steps will result in an MR signal echo shown in figure a) , each line of the k-space is then filled with such echoes  (k-space is called as frequency space and the number of lines in k space gives the image resolution). For example figure c) shows that each line of the k-space is filled by the echo obtained using the  pulse sequence from figure a). The phase encoding step is used to navigate from one line to another in k-space. In the case of the spin echo (shown in figure a) the time to obtain an echo is the time from the application of the 90 degree pulse to the formation of the echo and is commonly denoted as TE. Once an echo is obtained the entire sequence (steps) is repeated (in fast imaging techniques it is different) and the time from the application of one 90 degree pulse to another 90 degree pulse as shown in figure a) is called as repetition time and is denoted as TR.
Figure b) shows a basic spin echo diffusion weighted imaging sequence where in addition to the other imaging gradients used in conventional spin echo imaging we also apply diffusion weighted gradients GDiff x (here we show in only one direction). The first diffusion weighting gradient called as encoding gradient encodes the phase of the protons and after a time interval a rephrasing gradient is applied. This is done so that the protons that undergo diffusion in the time interval (between the dephasing and rephrasing gradients) will not rephrase at the application of the rephrasing gradient as their phase will be affected by the diffusion process, causing a reduction in MR signal. This is called as the diffusion weighted imaging.  Sketsjal and Tanner[40, 41] proposed the pulsed gradients (which are now used in DW imaging) to overcome the drawbacks of the steady gradients that were used initially. These time dependent gradients distinguish the pulse duration (encoding time) from the diffusion time and also gives a broader echo  more details can be found in[40, 41]. 
   
Supplementary material 2
In general DWI data can be acquired in any number of directions for example techniques like diffusion spectrum imaging acquire DWI data in more than 125 directions. Actually the more the gradient directions we use, the best fit we obtain. Also, each DW data can be repeated to improve signal to noise ratio. More than one B0 image can be obtained and these are usually interspersed between about each 8 DW scans.
Looking at the DWI data set that we have acquired, say for example we have acquired one b=0 image with  25 directional DWI data. Why do we acquire a b=0 image set? 
Since the signal in this image do not have diffusion information in it, this is used to estimate the diffusion information as described below.
A typical MR signal is as given in equation 1 
……………………………………………1
Where PD is the proton density, the  term is the T1-weighted signal component (T1 is time taken for the longitudinal relaxation to return to its original value also called as spin –lattice relaxation), the  term is the signal component due to T2 (is the transverse relaxation time also known as spin-spin relaxation time) weighted effects and  term corresponds to diffusion weighting component. Normally TR timing is set to be long enough in DW image acquisition protocols to eliminate T1 weighted effects. The mathematical explanation for this is as follows; assume that TR>> T1 then  becomes zero as  is zero then the  term becomes 1. Now the signal equation (after eliminating T1-weighted effects) is as given below 
……………………………………………………………..2
If we acquire an image with b=0 (without diffusion weighting) substituting this value for b in equation 2, we get the following: for b=0,  becomes  which is 1 thus equation 2 turns into equation 3 which we can call as S0
………………………………………………………………………………………….3
When we apply diffusion weighting such as b=1000, which is the most commonly used b value, in order to get DWI data, the signal in equation 2 becomes as it is in equation 4, which we call SD (i.e. signal with diffusion weighting)  set along 6 different directions 
………………………………………………………………………….4
As shown in equations 3 and 4, the first two terms  are the same and they denote the contribution of proton density and the T2 signal. Since we only need diffusion signal we can divide SD by S0 to eliminate PD and T2 signal as given below
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The like terms  cancel out and the equation is reduced to the following 
………………………………………………………………………………………….6
Since we have SD and S0 images, which is diffusion weighted and b=0 images D can be obtained by taking log transformation of equation 6 for each diffusion weighted image. This is then fitted using a linear or non-linear model to estimate diffusion tensor in each voxel.

