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MySociety Travel Maps

Travel times to reach Department for Transport (SW1) by 9am using publlc transport
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Two Challenges

1. How to draw on the map?

2. What to draw on the map?



How to draw on the map?

Google Maps Drawing API (e.g. GPolygon)?
Doesn't scale. Lots of small canvas DOM objects.

Try some SVG?
May scale better, but doesn't offer some capabillities.

Flash to the rescue’
No, thank you. There must be another way.

HTML5 Canvas It iIs.



Mihlenbe

. - Map | Satelite | Hybrid
nigsdorf \™ Giienicke! N 3 ‘Panketal
Nordbahn_- - —
158
96a 2 . .
LUl *
' i sensese o (Gr1d 0f 121 X 322
273 Falkensee / 100 , 55
Wustermark / Neuenhag: =
Dallgow-Doberitz | "_beiBerlir = re q u e S S
Berlin
Pawe 5 2 Hoppegar
awesin m m 1 1 |
o | took 24 hours
seetzseehelde e € > 1 S50 | | 96a ( .
e Ketzin , =2 179 , wScho
Rodkow E50 lJ 1 m ! bei |
273 { ES1 m g6a Landschaftsschutzgebiet
\ 1 Krummendammer, Heide
,/ Grofler
r 2 F© Mlggelsee
J O - ] 4 '
vegl ! Grof} Kreutz 7 M '\ A achnow L B Landschaftsschutzgebiet
Potsd = etiow = Befliner Stadtfors
Werder otsaam O 2 b i il efliner Stadtforst
| tahnsdo 7 Oonefe ‘ N\
02 G | -~ &y Eichwalde
R 115 i 9%a ~  Schuzendof 4
| Nuthetal ey 90 Zeuthen ©
Schwiglowsee o Blankenfelde 179
Kloster [m 101 Wikdau
Lehnin : : [
FOWERED BY M'Chen,dorf. E3 =" . =55 Konigs
CO ')gle Eudwigsfelde Rangsdorf Wusterhausen
oizow.. Seddiner Map data ©2010 Tele Atlas - Tarms of Use

Aus dem griinen Bereich 1st das HPI in SS Minuten erreichbar.

http://mvhpi.de/~stefan.wehrmever/hpidistance/

Fixed Destination: Hasso Plattner Institute, Potsdam.

Canvas as overlay Inside Google Maps (thanks to ELabel).

http://econym.org.uk/gmap/elabel.htm
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/00m: nalve approach.
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Zoom-Level 10



Zoom-Level 11







Zoom-Level 13



Zoom-Level 147/

Canvas doesn't want to draw
37,399 x 22,984 (=859,5/78,616) pixels.

Canvas can't grow beyond certain dimensions.



Yes, we canvasl!

Resize canvas only to max.
(3 x map width) x (3 x map height)

- allows zooming

- allows panning

- reposition when needed
- user doesn't notice

- good performance

-



What to draw on the map?

Mapumental approach
(optimised server side routing and caching)?

Pre-calculated maps for every post code in Berlin?

Lots of calls to a Travel Planner Service?

Screw It, | do the routing myself.
In the Browser.

(How hard can it really be?)
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Public Transport Graph in J[SON

[{"9196508": {
"stationId": "9196508"
,'reachableStations": |
{"stationId": "9196003", "minutes": 1, "line": "263", "stay":. 0}
,{"stationId": "919650/", "minutes": 1, "line":. "263", "stay": 0}
]
U lines”: ["263"]
'name": "Joachimstr. (Berlin)"
, 'pos”: {
"lat": 52.403066
, "lng": 13.576713}
!

]

{
"218": {"interval": 25}
,"133": {"interval": 20}

size: ~800 kb



Mapnificent Routing

It's Dijkstra with some subtleties.

O 9
> o -best time to every station
(instead of best route to one)
-line switch time
1 . .
o e -no-switch-stay time
1 -same line look-ahead
4 3
O O O
Start 1




| felt like | had to show some code, so here we go:

var calculateTimes = function(index, stationld, minutes, line, stay){

var station = stations[stationld]; T h t " I " 't h
if (line != null && typeof(stationMap[index][stationId]) !== "undefined" &%& e ro u I n g a 80 rl I I l
stationMap[index][stationId].minutes <= minutes){
/* Same line look-ahead:
I got here faster before, but maybe switching lines caused a delay for
the next station on this line, so I'll be faster at the next station even
though 1t took me longer to get to the current one. Let's check it out!
*/
for(var 1=0;1<station.reachableStations.length;i++){
if(station.reachableStations[i].line == line){
/7 a station on the same line
var nextMinutes = minutes + station.reachableStations[i].minutes + stay;
if (typeof(stationMap[index][station.reachableStations[i].stationld]) === "undefined” ||
stationMap[index][station.reachableStations[i].stationId].minutes > nextMinutes){
/7 Yeah, I can get to the next station on this line faster than before, let’'s go thereﬂ
calculateTimes(index, station.reachableStations[i].stationId, nextMinutes,
station.reachableStations[1i].line, station.reachableStations[i]["stay"]);

- This is slow, needs improvement.

}
}
return;
}
stationMap[index][stationId] = {"minutes": minutes};
for(var 1=0;1i<station.reachableStations.length;i++){
if (line == null){
// My first station! I don't have to wait!
var nextMinutes = minutes + station.reachableStations[i].minutes;
} else if(station.reachableStations[i].1line == line){
/7 Same line! The current transport may pause here for some time
var nextMinutes = minutes + station.reachableStations[i].minutes + stay;
} else {
/7 Switch line! Guess the wait time for the next line
var nextMinutes = minutes + getWaitTime(stationld, line, station.reachableStations[i].stationld,
station.reachableStations[i].line) + station.reachableStations[i].minutes;
}
calculateTimes(index, station.reachableStations[1i].stationld, nextMinutes,
station.reachableStations[i].line, station.reachableStations[i]["stay"]);

}

return true;



Result: map of minute values

Hard work done: now just draw circles



javascript benchmark

Ungefahr 383.000 Ergebnisse (0,19 Sekunden)
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Current online version:
works well enough

Current dev version:
Chromium: 2.2475s

Opera: 5.852s
Firefox: 20.938s

Warning: Unresponsive script

A script on this page may be busy, or it may have
stopped responding. You can stop the script now, open
the script in the debugger, or let the script continue.

Script: http://localhost/mapnificent/mapnificent/media
/layers /urbandistance.js:329

| _IDon't ask me again

(Debug scriptj\: (Continuejz (Stop script)




How acurate Is It/

Feeling: good enough (you need a travel planner anyways).
Greater distance leads to greater error.

Missing transport options: regional trains.

Going to make comparison with VBB command line tool.
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Demo Video
Documentation

e Imprint

q Search |

~
-

Public Transport Recovery Package D, Location E. Web Map Service D. Load your own! D_'

#Urban Distance ® with Public Transport
Area reachable in max. 27 minutes (no guarantee) Click in the grey area to set a new position. O with Public Transport and bike
lﬁ B ) Max. time to walk/ride from/to stations: 10 minutes

Works from any point in, but only in Berlin area.
Calculates approximate time live, no caching, no requests.
Canvas rendered in browser, no Flash, no tiles




Intersections

Where can | live if | need to

reach place A in 20 minutes
and place B in 30 minutes?

orll




el 109
Map Satellite Hybrid

chonwalde

120

Blankenfelde

chonwalde-Siedlung

'Cj Mapnificent

About

b Demo Video
Documentation

Imprint

Reinickendorf

- | / > " 1 H , : Y £
- Ve . ¥ / ‘ ] \ 2" L/
?"\ mm — Volkspark y N <~pre8ng,aue' S, v e
2 AT \ Rgh:»ergé f we“mg ){ -~ [+ N v il 'P'.,' ~ 3 R
3 ) . . 'y ‘- 96a a e .;.— - “

: Volkspark | | S '.
Siemensstadt . ofemheide | =
dammafiee AR 3

Westend : LNTTe o A Uehueroery B AR
. P - |8k S T ' __Friedrichshain foe. 4 o~ "t’ .
Pichelsberg e \ i Charlottenburg a6 g [ B \ \& ! 5 AX-Friagrrstelde Eilien
burg ' = o : Ly ! . - 1 | Biesd
Engeisfelde /A A 2 | oot g m{\ = CUIN N ' Berlin-Friedrichstadt \\ & Friedrichsfeide e
| - | 2RO o ety N ~h ) L ;
(gr“ R e SV 9 . Sy \,&%,, ¥ o Rummeisburg cosw [118] He ot
=R N’“"M o Kreuzberg Skaze! L A, & N\ w
\\_ 20 - /( - - Nea, . . S(TN&U " '
" Berlin-Halensee T 179 %6a /
7] 3 s Treptov /
--\\_\ ZA) Hasen, s 1 4 Manchehofe
OV Schoneberg = Volkspark o e Nreptowee! - Kleinschdnebeck
L Wimersdorf Hasenheide - \Po'rk?) Ry
[ {\ B FENENS - Neukalin Berlin:Planterwald
f . v Tempehof 179 b
S+ ragr? . N \
Schmargendor! | m m - Il
.t Friedenau A e Ty B E.

m 8 / =i P\

Steglitz

o .
-
-

ds hﬁf_ﬁsém*m et ' i >

Colored Maps




198
Hybrid

| Map | Satellite |

felde

Blanke

LObars
oy
114 ,
Krummensee

Needer

chonwalde
Nevendorfer o
See

[hank you!
nificent

9
9
&

&,
N
FW0hower [: :]
Sie ng — |
nden
Neuenhagen

http://www.mapnificent.de

L20
: bel Berlin

- “a-{i—o%éwc‘
na“SS,p
Berlin-Falkenhagener ¥
Feld
Staakes : Spanda 5 A !
||tt /] |t||Ub com/stefanw/Mapnificent
5§
“ A
- 3 W\ ] e
-14339
nste HoppeganET‘. B oue
Dahiwilz-Hoppegarien
of Str 1 5 Frankfurter Cr
Berti™

5 ' ~
Manchehote

http://stefanwehrmever.com
http://twitter.com/stefanwehrmever

Kleinschdnebeck

demihle

Schoneiche
bei Berin

Gra

{‘.“"“:'-Cf‘

Sor

S
~0,
@,

-

m

GroB8
lenicke
Rarkinar Coll 4
Grol S
wcker See
Rahnsdorf
:_-! i 7.0"
.L'HI;."‘ See
’ ~
MOggedhort
Neu Venedia

Kladow
schutzaebiet

hwanenwerder
SCNULZGetel
laueninse Grofier
Wannsee
Blrgerheide
o
>, ! Alt - MO jemne
j g#em‘. Xe
Ol B . 179 v } fra. ' o ) A -
|" ustne Dot ! -'-Ct AaNOS( | WSoen 280N (305,
g B : R wnerhedte ).
Manendort ‘ o ) Blorgerhe Lang,
. . sy -
' o & Torr e
A @ S\O G La chaftsschutzgebie
’ A el o) >
. - "z\"uﬁ :"-.'{.-; Langel See Berlinern Staditorst
W Y, ¢ ol

- EJ Kleinmachnow

ot
L76

NARSENUCk resnaen


http://stefanwehrmeyer.com
http://stefanwehrmeyer.com
http://stefanwehrmeyer.com
http://stefanwehrmeyer.com
http://stefanwehrmeyer.com
http://stefanwehrmeyer.com
http://stefanwehrmeyer.com
http://stefanwehrmeyer.com
http://stefanwehrmeyer.com
http://stefanwehrmeyer.com

