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LEMMA 1. Let G = (V, E) be the graph induced by nonzeros
in any real symmetric matrix A, and consider the linear system

where I is the identity,  is a Kronecker delta at a source vertex
w e V,andt > 0 is a real parameter. Then generically

where ¢ € N’OV‘ is the graph distance (i.e., number of edges) be-
tween each vertex v € V and the source vertex u.
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Table I. Comparison with fast marching and exact polyhedral distance. Best speed/accuracy in bold; speedup in orange.

MODEL  TRIANGLES HEAT METHOD FAST MARCHING EXACT
PRECOMPUTE SOLVE MAX ERROR  MEAN ERROR | TIME MAX ERROR  MEAN ERROR TIME

BUNNY 28k 0.21s 0.01s (28x) 3.22% 1.12% 0.28s 1.06 % 1.15% 0.95s

IS1is 93k 0.73s 0.05s (21x) 1.19% 0.55% 1.06s 0.60% 0.76% 5.61s

HORSE 96k 0.74s 0.05s (20x) 1.18% 0.42% 1.00s 0.74 % 0.66% 6.42s
KITTEN 106k 1.13s 0.06s (22x) 0.78% 0.43% 1.29s 0.47 % 0.55% 11.18s
BIMBA 149k 1.79s 0.09s (29x) 1.92% 0.73% 2.62s 0.63% 0.69 % 13.55s
APHRODITE 205k 2.66s 0.12s (47x%) 1.20% 0.46% 5.58s 0.58% 0.59% 25.74s
LION 353k 5.25s 0.24s (24x) 1.92% 0.84% 10.92s 0.68 % 0.67 % 22.33s
RAMSES 1.6M 63.4s 1.45s (68x) 0.49% 0.24% 98.11s 0.29 % 0.35% 268.87s




Fig. 13. Meshes used in Table I. Left to right: BUNNY, IsiS, HORSE, BIMBA, APHRODITE, LION, RAMSES'.



