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Purpose The ARCHI Database [1] is a large human brain MRI database (79 healthy subjects) acquired under the framework the European 
CONNECT project which aims at inferring the connectome atlas of the human brain from functional and anatomical MRI data at 3T. Among the data, 
T1, T2 and relaxometry dataset have been acquired for all the subjects. To our knowledge, there does not exist any atlas of the relaxation times. This 
work is therefore focused on the construction of two probabilistic atlases of the quantitative T1 and T2 parameters of the human brain from the 
CONNECT/ARCHI database. We combined these atlases with the fiber density maps of the major white matter bundles we extracted from the 
diffusion data of the same subjects to compute the mean T1/T2 for each bundle. 
Methods Data were collected on a population of 79 healthy young subjects (CONNECT/ARCHI database), under the framework of the European 
connectome project (CONNECT), on a Tim Trio 3T MRI system with a 12-channel head coil (Siemens, Erlangen), and the MRI protocol included the 
acquisition of two datasets : 1) a relaxometry T1 dataset: SE-EPI-single-shot / Fov=220mm ; TH=1.7mm ; 70 slices ; TE/TR=30ms/20.6s ; 128x128 ; 
GRAPPA2 ; PF=5/8 ; RBW=1502Hz/Pixel ; 10 TI between 300ms-3000ms ; 2) a relaxometry T2 dataset : GE-EPI-single-shot / Fov=220mm ; 
TH=1.7mm ; 70 slices ; TR=23.2s ; 128x128 ; GRAPPA2 ;PF=6/8 ; RBW=1502Hz/Pixel ; 10 TE between 30ms-200ms 
The data have been corrected for susceptibility and the T1/T2 maps of each subject have been computed by fitting the following two equations to the 
T1 and T2 datasets, respectively: S=ρ*(1-2*exp(-TI/T1)) (T1 relaxometry) ; S= ρ*exp(-TE/T2) (T2 relaxometry).  A Levenberg-Marquardt algorithm 
was used to obtain the optimum parameters at the voxel level and we took care to adequately choose the initial parameters to take account of the high 
sensitivity of the algorithm to its initialization. We initialized T1/T2 close to known values of the literature at 3T: T1=1000ms, T2=90ms. All the 
subjects were coregistered using the diffeomorphic tensor-based technique provided in DTI-TK [2] using the HARDI data included in ARCHI 
database. We used the IXI template [3] to define a common frame for all the subjects. The individual T1 and T2 quantitative maps were then 
transformed to this frame in order to create a novel relaxometry atlas. We finally used this atlas in conjunction with the probabilistic maps of the 
different bundles described in [1] to compute the statistics of their T1 and T2 relaxation time. The probabilistic fiber density maps naturally define the 
regions of interest corresponding to the various WM fibre bundles. 
Results & Discussion Fig 1 shows the T1/T2 quantitative maps for one axial slice from the atlases. The maps clearly depict a good contrast between 
the various brain structures. Fig 2 shows the bundle atlas we employed to perform the automatic bundle segmentation and described in [4]. Table 1 
summarizes the statistics (mean and standard deviation) of T1 and T2 obtained for a series of well-known WM bundles of interest. In future work, we 
will take into account a priori anatomical information to correct partial volume effect that may affect the mean T1/T2 values for small bundles. No 
T1/T2 atlases have been provided to the community for now with such a large population. Combining these relaxometry data with the diffusion data 
of this database could be of a great interest to microstructure studies. We showed here one of the potential application, namely the possibility to 
compute the average T1/T2 relaxation times for all the WM bundles. 

 
 
 
 
 
 
 
 
 
 
 

Fig1 a. T1 Relaxometry atlas   b. T2 Relaxometry atlas                         
 
       
   
 
 
 
 
 
 
 
       Table 1. Mean T1 and T2 and standard deviation values for well-known bundles 
                         Fig2. Bundle atlas                                                          
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