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Rural/developing areas
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New road construction
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Crowd-sourced GPS data
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GPS traces
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INnferred road map
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Contributions

» Quantitative evaluation method
» Survey of existing literature

» Comparative evaluation

UIC Bits Networked

ST eiense Oy Stems Laboratory slide 9



Edelkamp & Schrodl
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Drop seeds
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Adjust seeds
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L INK seeds
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Cao & Krumm .

Ao
Q
\“‘ Id
‘:‘l
........... e
______________ O"""------—-----_O- lll
S o
Oeeo_
______________ 4’:—--"“"0'--'"'""""’"'O“----______-
‘~‘~~O. ---------------- 'O' "l
.......................... o
R O
UIC Bits Networked slide 14

Systems Laboratory

UNIVERSITY OF ILLINOIS
AT CHICAGO



Pre-processing
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Add new edges
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Match edges
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Prune spurious edges
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Davies, Beresford & Hopper
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Create 2-D histogram

W Harrso petiedad

| - ———
'
) ! /
J ] |

~ . Claremont

& Park ; H W-Flournoy St W-F
<
1 Cook County
W Lexangton o HOSpital W Lexington St
| u 2 W
¥ Garibaldi w-Polk St g
W-Polk St o Park 3 : be
» b % Arngo Park
. w )]
m Z e
Tn Taylor £ 8 b
P Q. =
L ) -
1 —
- i Universit
3 3 2 ‘ st—Village /
@ - W-Filimore St hag
2 3 e LT ] Little Ita
ol = w
= g 2
z z 2
m 5 <
W Roosevelt Rd W Roosevelt Rd =
0
oW
w W Washburmne Ave ‘_:;
5 w
" o ) _ @ VW13th St
< = D W-13th St="" .
13th Street 7 o s |
Playlot Park 7 -1 § ol st 3 4 Fos
W-Hastings St b3 @ as ot § Addams
1 3 Park , P
W-14th St W-14th St W-14th St-$ W-14th St-3}
w ® p- 3
O i 2
3 E W-14th Pi W-14th PI-g,
o -

UIC Bits Networked

UNIVERSITY OF ILLINOIS

rums Systems Laboratory slide 20



Density estimate
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Apply threshold to image
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Extract road centerline
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Raw data (low-error
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Edelkamp (low-error
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Raw data (high-error
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Edelkamp (high-error
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Cao (high-error
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Davies (high-error
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Quantitative Evaluation
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Ground truth map “holes”
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Generated map “marbles’

-
— — -
— - — -
-— —
—
- "" -
— -—

—_——————_—-—‘

------ cozeoo
®
UIC Bits Networked slide 36

T raioeo oystems Laboratory



Marbles fall into holes
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Vlarbles vs. holes
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Vlap comparison metrics

spurious_marbles

SPUTIOUS =
B spurious_marbles + matched_marbles
L empty_holes
missing =
g empty_holes + matched_holes
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Overall performance

precision - recall

F =2

precision + recall

precision = 1 — spurious

recall =1 — missing
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Overall performance

(1 — spurious) - (1 — missing)

F=2- . —
(1 — spurious) + (1 — missing)

precision = 1 — spurious

recall =1 — missing
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Parameter tuning
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Observation validation
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Quantitative results
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Enhanced Davies
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Performance summary

Algorithm  Full data set Lg;"t':;zr
Edelkamp 0.60 0.75
Cao 0.65 0.70
Davies 0.70 0.80
Er?haa:/riwecsed 0.75 085
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Summary

» Three representative algorithms
» Qualitative evaluation
» Quantitative evaluation method

» Quantitative results
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Thanks!

Dataset and implementations available at
bits.cs.uic.edu
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