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UIC campus shuttle traces
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2 hours of Shanghai data
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Comparison of Approaches

slide 13




EXISting approaches

» k-Means clustering
- Edelkamp & Schrodl (2003)

» Kernel density estimation
- Davies et al. (20006)

» Trace merging
- Liu et al. (2012)

slide 14




Why infer maps”?
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Road surveys
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Rural/developing areas
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New road construction
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Road closures

slide 19




Road closures
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Opportunistic data collection
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k-Means Clustering
—delkamp & Schrodl (2003)
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Raw GPS traces
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Drop seeds
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Adjust seeds
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L INK seeds
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Kernel Density Estimation
Davies et al. (20006)
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Raw GPS traces

w

g9 S

W Harrnso

; Cl t 3 Alley
§ aremon o | T ‘
‘ Pafk }:’ H W F ournoy 51 W-Flournoy at
@

Cook County
Hospital

W-Lexington St

‘ wn

Garibaldi w-Polk St
Park

W = o
W Lexangton =

007

W-Polk St

F 3
Arngo Park

S sl

Jesse Brown Va

W-Vemon Pa

rk Pl

University
o Village
. O w L
Sheridan~% =z The Quad
9 . o
Parki 3 @ 3
g = 5

——
T University |
5 gest & T WEilimore St—Village / =
ﬁ W-F & = 2 Medical Center Litte ftaly ;:
o o : 1
3 - a 0 |
: — 1 __
m < m |
a
W Roosevelt Rd W Roosevelt Rd » ;
\ A ::“ W Washburme Ave v‘}
w W Washburne Ave = 3
D3 & @ 3 &
; ) [ <E S X
2 3 s P W-13th St=" W1 3th St % $
Jayiot Park 2 g g @ e ,,Q" W-Maxwell St
Playlot Park 1 S 8 W Hastings St > 7y Fosco Park 3 :
etiesingvEs 3 ® : § Addams | z
| a Park W dth St 3 W-14th-St
W-14th St W14th St W-14th St > V-14th St 2
w 4 T 8 = -
z g W-1dth P W-14th Pl W-14th F
3 ‘ -
0 -

Iversity o
hois at Chicago

ot 5C

|

gl

- 3§

Lot6 | 28

® e

-1
e 11 o

Adx

9
&
.

Wi2th P|

1S UosSISYSP S

w

s

S uo

14

slide 29




2-D nhistogram

M S

———

4 Claremont @
Park z W Flournoy St W-Flournoy &t |
% Cook County W-Vemeon Park Pl
W-Lexington S Hospital W:Lexington St University ,
G f 3 ® o Vilage ~—
_Garibaldi| w-Polk 5t-5 ; =
Ik e , o @
\ NeHolRor e . Park g, . # Sheridan~2% = The Quad
® | P —— # Arngo Park Pakl 3 ® S
m _ f ﬁﬁ ok e 2 g £ %
iTri Taylor 2 i aCy.- 9 & 3 = 3
> Jesse Brown Va , t | limes = a ¢ @
% Cente : 7 7 u ) |
m —

J

~

D e S 8 ‘ i el e ' .
gest’ T 1| OG0 i W-Fillmore St U\';ill;laegr::lt'y
& P M = = ‘L' | 4 ’ /
3 WFiIS % 2 ! edicar Center 2 i Little Italy
o | 1
> 3 : ! 3 |
3 g < ® J ®
I A P, £ wse [ SEINNI————— ¥ S ———
= e LI W Roosevelt Rd = | S WiRoosevelt Rd e '
‘ ] Y i WA 2th P
°% _\e o
| ® fii W-Washburne Ave S 3 W-Washburme Ave=yi, & 3
y 5 u ) 3 "1 I & s
4 2 3 3 @ 3th St : W-13th St @ nt H
AT 13th Street 2 s S=woureh 1 I 3
[ Playlot Park = 8 S % f 3 s o2 W Maxwell St
| W-Hastings St ; e W Hastings St 3 & Fosco Park @ @
' 3 2 § Addams > 5
| ‘ 3 Park @ 3 e s |
f W-14th St W-14th St W-14th St W-14th St =4 ‘ \W-14th-St & g
& = { m
7 2 S 8 i 3 2
z g ; W-14th PIG, d W-14th PI - 2
- 3 W-14th Pi=} ® | g e
R

slide 30




Irajectory density estimate
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T hresholded image
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Viap extraction
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Sparse GPS samples
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Incorrect trajectory
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Actual trajectory
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Current method
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Current result
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Proposed result
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KDE variants

“lines” !j

» KDE “points” A

» KD
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Trace Merging

Liu et al. (2012), “TC1’
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Raw GPS traces
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Viap extraction
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Quantitative Evaluation
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Ground truth map
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INferred map
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Overlaid maps
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Overlaid maps
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rue positive length
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rue positive length
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Evaluation metrics

| Inferred|| = total inferred road length (m)

|Ground Truth|| = total ground truth road length (m)
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Evaluation metrics

tp = true positive length

tp 7 tp
recall =
| Inferred||’ |Ground Truth|

Precision =

precision - recall

F-measure = 2 - —
precision + recall
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Chicago Evaluation
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8-sec sampling Interval
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Overall comparison
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K-means
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KDE lines
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KDE points
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KDE points
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Shanghai Evaluation
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Precision/recall vs. threshold
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Precision/recall vs. data size
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KDE lines
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What have we learned?
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lale of the tape

KDE points VS. TC1
X sparsity v
v scalability X
v intersections X
X centerlines v
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Future work
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Thanks!
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