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Poor accessibility: internal places not connected to external road systems ! =TT Transition !
I
» Unreachable by vehicles: ambulance, fire fighting trucks, ... ! Extractor Dynamics !
» Undeliverable services: piped service of water and sanitation : ;
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inadequate road infrastructure -> severe problems in public health, environment, etc. \ f[“_"_’?'l“_"f’_‘t_ ________________________________________________ /
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Goals: MLP
» To deliver basic services: grow a minimal road network, making all places o
connected to roads (universal connectivity) Input E2E  Topology-aware EEB Edge-Ranking
: : 3 - " distance Features Message Passing Policy Network
B = \T > middle of Results
®
® ®® S :een places Experimented slum data
® Yo o R
o la olele fHele]
o\ o\&{&fal 2]l
B l !g PrOblem ¥[®/® ‘g g g g
| [ TeloY&ho
(a) Harare, ZWE final Froeraelel
plan [ @[L@ 2
\ \ (a) Harare, ZWE (b) Cape Town, ZAF (c) Cape Town, ZAF (d) Mumbai, IND
| ®
é = ®“® Q@ % 2§; @ - ®®® Comparison with existing approaches
2\ — X =<0
= = @ = —— N Harare, ZWE Cape Town, ZAF (A) | Cape Town, ZAF (B) Mumbai, IND
L @®@® é*@% [e/e]e]|e|ofe ), a Method NR AD SC | NN AD SC | NN AD SC | NN AD  SC
@; B @ [V | udget K Random 29 106 630 | F INF 1083| F INF 2076 | F  INF 2605
@ o\ o @ I O~18l8 Random (masked) 10 100 613 14 162 1037 | 54 277 1995 | 42 250  24.92
=2 oot SISk Greedy-A (masked) 8 063 504 [ 13 112 1042| 28 166 1891 | 29 177 2542
B ® [2\® Greedy-C 20 084 385 35 183 703 | F INF 1410 | F INF 1945
) Greedy-C (masked) 11 0.84  3.85 14 181 723 | 35 222 1429 | 45 281  19.28
. GA-G (masked) 11 058  4.60 14 114 872 | 34 199 1895 | 42 187  24.26
(c) Cape Town, ZAF (d) Mumbai, IND rthe road GA-S (masked) - 058  5.25 - 121  8.44 - 189 1772 | - 188 23.22
network E U R. HS-MC (masked) 13 062 531 16 109 909 | 37 155 1698 | 43 161  23.00
(3) M|n|m|2|ng the overall construction cost for the road plan ZlER Cl DRL-MLP (ours, masked) 11 0.52 4.38 14 0.96 8.28 32 1.57 15.66 31 102 22.93
DRL-GNN (ours, masked) 9 0.50 4.60 13 093 8.24 31 1.51 15.62 29 1.51 22.82
impr% v.s. HS-MC -25.0% -19.4% -17.5% | -18.8% -14.7% 9.8% | -16.2% -2.6% -8.0% | -32.6% -6.21% -0.8%
Stage I: achieve universal connectivity Build All Roads - 047 1150 - 080 1982 | - 121 3755 | - 136  49.25
Stage Il: reduce travel distance
At each step: one road segment is planned at a specific location Generated road plans and their corresponding travel distance
Solving the Problem from Topology instead of Geometry
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» construct a planar graph based on the original geometrical descriptions
» polygons (places) -> faces
» segments (roads/spacing) -> edges
» junctions -> nodes
K road planning: selecting edges on a dynamic graph /
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