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1. 3578 (Technigue)
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2. @& (Question)

MRIUGIERE, KRG ENHESRODIRE RN . EROFEIR, N
FE{EER O, ZE4EBig Question.

3. &% (System)
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1.1 B#x (Why)

1.2 54+ (Who)

1.3 %2 (How)

1.4 5]+ (How+)

1.5 Tips

1.6 H—H2 SRR
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MR | Target

Stepl — M EEMR YOI RR -> Step2 45 o] @il SR A] AR Z I R I 3T &
-> Step3 FH XN N EIE -> Step4 S47 -> Stepb R (@l jg) gn

AR GHBANGEMERFER: HRAXIERTH, ESHEDL

A, ZLOEMMIER, B4AR, REFKNE, 37—, L8 7—

B, PR “WAMLIRA” , FTHEZR, “B—%, WAFRE .
- H : htto.//www.biomart.cn/news/10/104974.htm



MR | Target

Stepl — M EEMR YOI RR -> Step2 45 o] @il SR A] AR Z I R I 3T &
-> Step3 FH XN N EIE -> Step4 S47 -> Stepb R (@l jg) gn

AL IERIEEYEE, EREME, TEMRABEREKR,
I1EIX BB 8 Ak 3FStep3 Step4,

MRIFFHINE, —EIRmPZEH (6-1297F, 500-1000/MF, WRIZKRE
—[RBELHNIRZ IO/ ERARE, HITS-10MN=F28R) , AL
ZIEAT BB RN RERIREE.



MR | Target

FH 4 BT

a
HAMMER
?—.
3 .
& T
£ '
[+
< <
> D I
oL R L R L R
Medial temporal lobe
g " -
3
T L
05 - -
-
A .
0 |
L R L R L R

Signal change (%)
b o o o o
-~ O - W n ~

(=}
o
J

o
N

o
(X

Signal change (%)
o
n

o
1

o
L

Q1=

Nature Reviews | Neuroscience



X1 | Software

Software: Python -> Canopy, R -> RStudio

@, python @

RS EIEALE . EERBLERZFRNAIUER, MRNUTEYHE. B
BX P2 FEIMEL #1885 S LR 2 F K Af APy thon.

Packages: AZHZEIRE: Python (Beautiful Soup, csv, urllib2, json);
R (ggplot2, ggmap, maps, mapdata)

HRRHRGF LR AEHNATTEREM “B7 , WMATERNANEE.



#%4 | Books

Learn Python the Hard Way (http://learnpythonthehardway.org/)
CAPythonfgiBZ1+HE>Y  (HYRY Studio)

R in Action (http://book.douban.com/subject/6126331/)

Visualize This (http://book.douban.com/subject/5969455/)

NATHAN YAU
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#%4 | Books

HFzE (http://book.douban.com/subject/10750155/)
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The Data Scientist’s Toolbox

2N F iR | MOOC

R Programming
Coursera :

Data Science

[(ETFRIBEHRIIRE, AHEZSHKRE]
Model Thinking
[RIREEZ O, BERKE]

Maps and Geospatial Revolution

[ fIEZE T AR EFESRIFE L SR E
#1E, PennState])

Getting and Cleaning Data

Exploratory Data Analysis

Reproducible Research

Statistical Inference

Regression Models

Practical Machine Learning

0490900000090

Developing Data Products



IEFE | Process

A EIE? | Where's the data?

1. 2FEERE (PENEEERAEXERE: AN FURZEE. AXRZFILIR.
BT ~FrEEE M uh:http://data.stats.gov.cn/. Beijing City Lab %)

2. RIS AT (GITREMEARARLTN, IEEE. AODEE. #IITFES)
3. EBXMEEME (RIRFBRARENERE, XERMEFIERR, il
MEEE R N EARMENAR)



IEFE | Process

EEXMEHRIE, UHEEE A
IMARENE LARMEIRE R (AO. &5l BENES) . 51T 2UM
RXEEELE, REEE ERIK.

1. web crawling

2. data clean (structured data vs. unstructured data)
3. geocoding

4. analysis

5. visualize



IEFE | Process

geocoding-api

Geocoding APIELEHEHE AT FI i HE BRATTHEE .
http://developer.baidu.com/map/geocoding-api.htm

HLFEAT R fE, RIEMIEIREN AR, fian:  “dERmIEE KRR EAE27

=7 BT ERE “Ing:116.31985,101:39.959836” , json

http://api.map.baidu.com/geocoder?address=#iit &output=% 4 5 T 2L HY
&key=H FER&City=T &
BHEU AT 248, RIBAIRREU L. B0 “lot:31.325152,Ing:
120.558957” Wit ETHIARE “InaAMmELXERE318S” .
http://api.map.baidu.com/geocoder?location=4F , & E &output=f B & T 2k
Elakey=H %1



IEFE | Process

geocoding-api

S pa

1. cityBFriES%, BEBRAAIUNER, ERTLER, BERIEMEFE.

2. X AMEIE. SRR BIRBITIRE S5 E 2 FR.

3. BfEtrstatusFEENOK, BERNANT, ERSMEAIEIRFE: iR i

B, NRERAT;, MACYyFEEFREN, SO TIFEMAsERAIENEETX A
BB EHTRRAT -

4. iyt ggtrlocations i A S HE X2 (FElat, £EINg).

5. A Geocoding# ik GeocodingfE R [Tt EHR AR A AN E—HFH, FIASY

ARG —— XA R

6. AT REP A RS I — W EFMEN N Z M TEESR, HIREEESFRRTIAN—
MM EER. (BEMED)



IEFE | Process

AR WebMercator2LonLat

Google Map, OpenStreetMapZ R Z i E (S EEWebign B <P N{x{RE Z EMercator
‘’Eh, AITENMEREERRESE.
-*- coding: utf-8 -*-
import math
#ERFEHRESGE
def Mercator2LonLat(x, y):
X = x/20037508.34*180
y =y/20037508.34*180
Lon =X
Lat = 180.0/math.pi*(2.0*math.atan(math.exp(y*math.pi/180.0))-math.pi/2.0)

return Lon, Lat



IIFE | Process

HiEE (REZSE)

import math

Earth_Radius = 6378 * 1000

def rad(d):
return d * math.pi/ 180.0 #;3%&.0

def GetDistance(latl, Ingl, lat2, Ing2):
a=rad(lat1) - rad(lat2)
b =rad(Ingl) - rad(Ing2)
dis = 2 * Earth_Radius * math.asin(math.sgrt(math.pow(math.sin(a/2),2) +
math.cos(rad(lat1))* math.cos(rad(lat2)) * math.pow (math.sin(lb/2),2)))

return dis
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. AHEBEHRENELRE:




51+ | Examples

1. "R ERENELRRIA:

EuEAL: O)FUE, BEAMR; 1) REHEMLE (BRISIZRESFKI) ; 2) REHER,
asEZ— P RN ERNNIEColorBrewer; 3) T HE: Al (illustrator)

BIEELEE - TE&FFARXREMAANKRMER, FIATEE DR LR
. (EEanhttp://www.economist.com/content/chinese_equivalents)

s E R ENEIEE: XTRETHESEMME (http://yihuiname/cn/
2007/09/china-map-at-province-level/) , AR HZEFHESEHHE (http://

cos.name/2009/07 /drawing-china-map-using-r/)
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2.ggmap: (RBI—1E)
geocode
geocode("China")
lon lat

1 104.1954 35.86166
RE T R ENE S E LR

mapdist
mapdist('Tsinghua University', '‘Beijing University', ‘walking')
from to m km milesseconds
1 Tsinghua University Beijing University 3329 3.329 2.068641 2458
minutes  hours
1 40.96667 0.6827778
MEHEEHER TR INIE, BE4108, HIT2MERITENE. .
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2.ggmap: (RK—1 )
get_map
library(ggmap)
library (mapproj)
map <- get_map(location = 'Beijing', zoom = 8)

#PAER AR, ZooMRFREBIAFZE.

FEEMXEHT. GOOGLE#RASHEN KR GCISESE,
MREFE—TRBEN L maptype = ‘roadmap’ #ha]
AR AE TR AV B M &

map <- get_map(location = 'Beijing’', zoom = 10, ;mglg P

maptype = roadmap') #ILTTIEM

2% http://donglei.name/2013/10/map-data-with-r/
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3. maps: (R—1E)
B <2008FBEEARLEKREY PARRFAEETER (§1000215-195 L MEHEFHE) -



51+ | Examples

3. maps: (R—1E)
IR <2008FBLEEALXLZERIREY RAREFEAEETER (B1000FZ15- 195 L HHREFHE) -
Note: 3y CSVE IR XA — =i AH.

library(maps) ##k Amaps
fertility <- read.csv("http://book.flowingdata.com/ch08/points/adol-fertility.csv")

map(‘world', fill = FALSE, col ="#cccccc") #iEiFttRithE, FEx, ERAKE

symbols(fertility$longitude, fertility$latitude,
circles = sgrt(fertility$ad_fert_rate), add = TRUE,

inches =0.1, bg ="#93ceef", fg = "#ffffff") #EBMNX/N (EARMIEER) HEBFBRRE
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4. urllib2: (PythonfEE) ggplot2, ggmap: (REIE)

House Price(RMB)
0-20,000
20,000-40,000
40,000-60,000

@ 60,000-80,000
® 80,000+

lat

- 1 g 1 1
116.0 116.2 116.4 116.6 116.8
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4. urllib2: (PythonfyEE) ggplot2, ggmap: (REIE)
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4. urllib2: (PythonggEE) ggplot2, ggmap: (REE)
Step 1. Get Data

import urllib2

import time

link_start = 'http://beijing.anjuke.com/newmap/search2?model=28&order=null&p=1&bounds='
link_end = '&zoom=14&beh=KWO0_DW1_SX0_TDO_SF1_QPO_PX0_JHO_FY1_DQFY_DTO&test=

rawdata ="

lat = 39.55
iinrange(30):
lat += 0.025 lat =lat + 0.025

Ing =116.05
jinrange(35):
Ing +=0.025



5] | Examples

4. urllib2: (PythonggEE) ggplot2, ggmap: (REE)
Step 1. Get Data
link = link_start + str(lat) +',' + str(lat+0.1) +',' + str(Ing) +',' + str(Ing+0.1) + link_end

(3)
response = (link)
html = response

index = html (']."orops')
if index > 10:
myltem = htmI[10:index] +',’

rawdata += myltem

target = (‘center.txt', 'W')
target ()
target (rawdata)

target ()
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4. urllib2: (PythonfyEE) ggplot2, ggmap: (REIE)
Step 1. Get Data

library(ggplot2)
library(ggmap)

price <-read.csv("HousePrice2013.csv")

price$ID <- (price$Price %/% 20000 + 1)
price$ID[price$ID > 5] <-5
price$ID <- as.factor(price$ID)

pricel <- price[price$Lng < 116.8 & price§Lng > 116.0,]
price2 <- pricel[pricel$Lat < 40.2 & pricel$Lat > 39.6,]

map <- get_map(location ="beijing", zoom = 10, messaging = FALSE, color ="bw",
maptype = 'toner’, source="stamen")



51+ | Examples

4. urllib2: (PythonfyEE) ggplot2, ggmap: (REIE)
Step 1. Get Data

g <- ggmap(map)

p <-g + geom_point(data=price2, aes(x=price2$Lng, y=price2$Lat,
colour=price2$ID), size=3, alpha=0.5)

p <- p + scale_colour_manual(name="House Price(RMB)",

values=c("#fleefé", "#d7b5d8", "#df65b0", "#dd1c77", "#980043"),
labels=c("0-20,000","20,000-40,000","40,000-60,000","60,000-80,000", "80,000+"))

print(p)
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« Scale

« Mapping Totals vs. Mapping Rates

o Correlation vs. Causation

- Population Dependence: cause maps of raw values to

always highlight heavily populated places

e CsvNotxls, ;NF 45 o] &t
« About Color (ColorBrewer)

« About Text (http://www.typebrewer.org/)
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Totals vs. Rates

a
]
Vacant Homes

# of Vacant Homes - (Per 1000 People)
17- 6275 £ 7.19-9.47
6276 - 23785 ‘ 9.48-281.4
23786 - 71824 281.5-756.9

I 71825 - 173791 Bl 757 - 1322

Photo Credit: Anthony C. Robinson
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Buffer Zones,
20 mile buffer 20 minute drive time buffer

Photo Credit: Anthony C. Robinson
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Heat Maps
Temperature Observations Surface Interpolation Results
: Smileyface - Smileyface
Pleasington Pleasington
O O O
Hoegaarden Hoegaarden
Corona Niceburb Niceburb
@)
Two Chalupas
Toastytown
@ Harbi
TESjBE ® arbinger
Caterwaul
Ghost Chili
Dulles A-Gates e
O Balmy
© Hot
@ Whatthe..?
@ Wish | Was Dead

Photo Credit: Anthony C. Robinson
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Data

OpenStreetMap: http://www.openstreetmap.org/
eI KZFSocioeconomic data and applications center (SEDAC): http://

sedac.ciesin.columbia.edu/data/sets/browse

HEERIE: http://www.gov.hk/en/theme/psi/datasets/

United Nations http://data.un.org/

EEEPE: http://www.data.gov/ http://www.census.gov/

ST INEEEE: http://thechangelog.com/the-city-of-chicago-is-on-github/
WEHIE: http://data.gov.uk/ (182 ZE3E: http://data.london.gov.uk/)
BmEEHIE: http://www.govdata.de/

HAEdE: http://www.data.go.jp/

HEEZ: http://www.data.gov/opendatasites

[rsethi®: EBREBEES(RR)

AOER#EHE: X, AEYE
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Visualization

http://visualizing.org/

http://flowingdata.com

http://spatial.ly/r/
http://axismaps.com/portfolio.php

http://www.qgis.org/en/site/

http://developers.cartodb.com/tutorials.html

Code

http://www.pythonchallenge.com/

http://www.codecademy.com/tracks/python



