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[bookmark: _GoBack]Figure S-4: Example of DIR evaluation methods: visual criteria (A), delineation scores (B), landmarks (C), transitivity workflow (D), Jacobian determinant (E), and numerical phantom (F) 
(A) Visual inspection between the fixed and deformed images can be performed using a checkerboard, overlay, and absolute difference
(B) The fixed image delineations and the deformed image delineations can be compared using similarity coefficient (e.g. DSC). |X| denotes the volume of the region X
(C) Manually placed landmarks can also be used to provide point-to-point accuracy. The distance between the landmark and the point propagated by the DVF is used as the metric (TRE)
(D) Transitivity of the DIR method can be evaluated by comparing the DVF generated by different paths
(E) DVF topology analysis (e.g. using Jacobian determinant) enables crossed vectors, highly non-linear regions, and discontinuity to be detected. Considering the Jacobian values, the dark blue spot (Jacobian determinant <0) is the region where folding occurs due to crossed vectors
(F) DIR DVF can be compared to ground truth DVF generated by phantoms
DIR: Deformable image registration; DVF: Deformation vector field; DSC: Dice similarity coefficient; HD: Hausdorff distance; TRE: Target registration error
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