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|. KHAI NIEM VE FOLIUM

1.1 Folium la gi? o

Folium 1a mot thu vién Python duoc sir dung dé hién thi dir liéu khong gian dia ly. N6 rat d& su
dung va van la mot thu vién manh mé. Folium Ia mot trinh bao boc Python cho Leaflet.js, 1a thu
vién JavaScript ma nguén mé hang dau dé vé cac ban d6 tuong tac.

NG c6 sic manh cua Leaflet.js va sy don gian caa Python, khién né trg thanh mot cong cu tuyét
voi dé vé ban d6. Folium duoc thiét ké chd trong dén tinh don gian, hiéu suat va kha nang sir dung.
NG hoat dong hiéu qua, c6 thé ma rong véi rat nhiéu plugin, c6 API dep va dé st dung.

Cai dat Folium

Folium dugc cai dat trén cac nhan Google Colab va Kaggle. Tuy nhién, néu ban chua cai dit
Folium theo mic dinh trén hé théng caa minh, ban c6 thé cai dit Folium bang lénh sau:

pip install folium

conda install -c conda-forge folium

.2 V& bén db véi Folium , , ‘ ‘
Folium cung cap 16p folium.Map () lay tham s6 vi tri ve vi d¢ va kinh d6 va tao ban do xung quanh
no. Vivay, hdy vé mot ban do cua Delhi véi vi @6 va kinh d6 lan luot la 28,644800 va 77,216721.

import folium

m=folium.Map(location=[28.644800, 77.216721])
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Nhirng ban do nay c6 tinh tuong tac. C6 thé phong to va thu nhé bang céch nhip vao céc nit + va
- & gdc trén bén trai cua ban do. Ciing c6 thé kéo ban do va xem cac khu vyc khac nhau.

Hay thir tay chinh ban db nay ngay by giod. Trudc tién, giam chiéu cao va chiéu rong cua ban do,
sau d6 thay d6i mirc thu phéng.



C6 thé thay doi kich thuéc ban d6 cira minh bang céch sir dung thu vién branca trong Python. N6
la mot ban phu tir Folium luu trit cac tinh nang cy theé khdng phai ban d6. C6 thé sir dung 16p hinh
cua n6 dé thay doi kich thudc ban do va chuyén chiéu rong va chiéu cao mong muon theo pixel:

from branca.element import Figure

fig=Figure(width=550,height=350)

Theo mic dinh, c6 thé phong to va thu nho bao nhiéu tdy thich. Mac thu phdng bat dau dugc cb
dinh thanh 10 (ban d6 dugc vé véi mic thu phong 10x). Folium cung cap ba tham sb - zoom_start,
min_zoom va max_zoom dé V& lai ban d6 véi kich thudc ¢é dinh va véi mic thu phdng han ché:

ml=folium.Map(width=550,height=350,location=[28.644800,
77.216721],zoom_start=11,min_zoom=8,max_zoom=14)
fig.add_child(m1)
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1.3 Lép va O trong Folium

Tap hop cac 6 1a tap hop dit liéu raster va vecto duoc chia thanh mot ludi 6 vudng ddng nhat. Moi
tap hop c6 mot cach khac nhau dé biéu dién dir liéu trong ban do. Folium cho phép ching t6i tao
ban d6 véi cac 6 khac nhau nhu Stamen Terrain, Stamen Toner, Stamen Water Color, CartoDB
Positron, v.v. Theo mac dinh, cac 6 dugc dat thanh OpenStreetMap.

M3i bo xép hinh hién thi cac tinh ning khac nhau cta ban d6 va pht hop véi cac muc dich khac
nhau. Vi dy, Stamen Terrain ¢6 bong ram trén déi VA Mau sac cta tham thyc vat ty nhién. N6 gioi
thiéu su khéi quat vé nhan hiéu tién tién va cach xép hang cua duong hai chiéu. V4, CartoDB Dark
Matter hién thi ban d6 CartoDB Positron & ché db tbi.



Vi bay gio ching toi biét raing mdi tap horp cung cap thong tin theo mot cach khac nhau va phuc
vu mot muc dich khéc nhau, chiing t6i cé thé xep chung chong 1én nhau dé ¢ thém thong tin bang
cach vé mot ban dd duy nhat. Ching ta c6 thé thuc hién viéc nay bang cach thém céc lop lat khac
nhau vao mot ban do:

fig2=Figure(width=550,height=350)
m2=folium.Map(location=[28.644800, 77.216721])
fig2.add_child(m2)
folium.TilelLayer('Stamen Terrain').add_to(m2)
folium.TilelLayer('Stamen Toner').add_to(m2)
folium.TileLayer('Stamen Water Color').add_to(m2)
folium.TilelLayer('cartodbpositron').add_to(m2)
folium.TilelLayer('cartodbdark_matter').add_to(m2)
folium.LayerControl().add_to(m2)
m2
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1.4 Panh ddu d6 thi trén ban dd

Piém danh dau la cac muc duoc sir dung dé danh dau mot vi tri trén ban do. Vi du: khi ban sir
dung Google Maps dé diéu huéng, vi tri ciia ban duoc danh dau bang mot diém danh dau va diém
dén caa ban duoc danh dau bang mot diém danh déu khac. Biém déanh dau 1a mot trong nhitng thi
quan trong va hitu ich nhat trén ban do.

Folium cung cdp mot 16p folium.Marker () dé vé cac diém danh dau trén ban db. Chi can vurot qua
vi do va kinh do cua vi tri, dé cap dén cira s6 bat 1&n va chi giai cong cy va thém né vao ban do.
V& cac diém danh diu 12 mot qué trinh gdom hai budc. Trudc tién, ban can tao mot ban dd co so
ma trén d6 cac diém danh dau cua ban s& dugc dat, sau d6 thém cac diém danh dau cua ban vao
do:



#

Creating

Basemap
fig3=Figure(width=550,height=350)
m3=folium.Map(location=[28.644800, 77.216721],tiles="cartodbpositron',zoom_start=11)
fig3.add_child(m3)

#Adding markers to the map

folium.Marker(location=[28.695800, 77.244721],popup="'Default popup
Markerl',tooltip="Click here to see Popup').add_to(m3)
folium.Marker(location=[28.645800,
77.214721],popup="<strong>Marker3</strong>"',tooltip="<strong>Click here to see
Popup</strong>').add_to(m3)

folium.Marker(location=[28.655800, 77.274721],popup="<h3
style="color:green;">Marker2</h3>"',tooltip="<strong>Click here to see
Popup</strong>').add_to(m3)

m3

Leafiet | © OpenStreetiviap contributors @ CartoDB8, CartoDB attributions

O day, toi da tao ra ba diém danh dau trén ban d6 cua Delhi. Vian ban khi ban di chudt qua diém
danh dau dugc goi la chi giai cong cu va ndi dung khi ban nhip vao diém danh dau duoc goi 1a
ctra s6 bat I1én. Néu ban quan séat ky & day, t6i da tiy chinh cac chi giai cong cu va cira s6 bat 1én
cta diém danh diu 2 va 3. Ban ciing c6 thé tly chinh ching theo nhu cau caa minh biang cach
chuyén noi dung dudi dang HTML vao 16p.



C6 hai thar ma cd thé tly chinh dé thay di hinh thirc cia diém danh déu. Dau tién, ban c6 thé thay
doi biéu tugng cua diém danh dau va tha hai, ban cé thé thay doi hinh dang cua diém danh dau.
Folium cung cap cho Iop folium.Icon () cé thé dugc sir dung dé tao céc biéu tuong tuy chinh cho
cac diém danh dau. Ban c6 thé chon cac biéu tugng tir nhiéu tuy chon.

Biéu tuong () ¢6 ba doi s6 - mau sac, tien té va biéu tuong. Mau duoc s dung dé thay doi mau
cua diém danh dau, tién to duoc sir dung dé chon nha cung cap biéu tuong (fa cho Fontawesome
va glyphicon cho Glyphicon) va biéu tugng dugc st dung dé chon tén biéu tuong.

Bay gio, hdy tim hiéu cach ban co6 thé thay doi hinh dang cua diém danh dau. Folium cé l6p
folium.features.Customlcon () cd thé dugc sir dung dé tao cac di€ém danh dau tuy chinh. NO lay
duong dan caa hinh anh va kich thudc biéu tugng tinh bang pixel lam d6i s6 va tao mot doi twong
biéu tugng. Boi tuong biéu twgng nay co thé duoc chuyén dén 1ép folium.Icon () nhu mot biéu
tuong deé tao cac diém danh dau tuy chinh:

# Creating Basemap

fig4=Figure (height=350,width=550)

m4=folium.Map (location=[28.4911091,77.0867361],tiles="cartodbpositron', zoom s
tart=11)

figd4.add child (m4)

# Adding Custom Markers

folium.Marker (location=[28.4211091,77.0267361],popup="'Custom Marker
1',tooltip="'<strong>Click here to see
Popup</strong>',icon=folium.Icon(color="'red',icon="none')) .add to (m4)
folium.Marker (location=[28.4411091,77.1167361],popup="'Custom Marker
2',tooltip="<strong>Click here to see

Popup</strong>"',icon=folium.Icon (color="green',prefix="'glyphicon',icon="'off"'")

) .add_to (m4)

folium.Marker (location=[28.4511091,77.1667361],popup="'Custom Marker
3',tooltip="<strong>Click here to see

Popup</strong>',icon=folium.Icon (color="purple',prefix="'fa',icon="anchor')) .a
dd to(m4)

folium.Marker (location=[28.4911091,77.0867361],popup="'Custom Marker 4-
<b>Analytics Vidhya</b>',tooltip='<strong>Click here to see
Popup</strong>',icon=folium.features.CustomIcon('av.png',icon size=(50,50))).
add to (m4)

m4
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%Click here to see Popup
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I.5 V& duong din bang Folium ‘

Nhu t6i da noi trude do, chung t6i sé V& duong di ctia 3 phuong tién trén ban d6. Chung toi ¢ ba
mang cho ba phuong tién chira vi d6 va kinh d6 cua duong di cia chung:

coords 1=[[28.65685,77.21899], [28.65699,77.21898], [28.65699,77.21898],
[28.65702,77.21875],[28.65702,77.21875],[28.6547,77.21902], [28.65308,77.21921

1,
[28.65286,77.21926], [28.65255,77.21938], [28.65227,77.21954], [28.65152,77.2200

ul
N —
o ~

.64655,77.22346],[28.64643,77.22354], [28.64635,77.22357],[28.64623,77.2236
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.64616,77.22363],[28.64612,77.22364], [28.64557,77.22364],[28.64525,77.2236
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.64525,77.22365],[28.64517,77.22366], [28.64515,77.22367], [28.64512,77.2236
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.64504,77.22369]1,[28.64493,77.22371]1, [28.64483,77.22373]1,[28.64462,77.2237
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.6445,77.22381],[28.64444,77.22383], [28.64439,77.22387],[28.64434,77.2239]
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.64429,77.22395], [28.64421,77.22403], [28.64417,77.22412], [28.64407,77.2242

.64391,77.22465],[28.64353,77.22539], [28.64282,77.22678],[28.64282,77.2267
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.64285,77.2268],[28.64287,77.22683], [28.64289,77.22686]1,[28.64291,77.2269]
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.64292,77.226941,[28.64292,77.22697]1, [28.64292,77.22701]1, [28.64292,77.2270
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.64292,77.22705], (28.64291,77.227111,[28.64288,77.22716], [28.64285,77.2272

©

.64281,77.22724], (28.64276,77.22726]1, [28.64271,77.22728], [28.64266,77.2272

.64261,77.227271,[28.64261,77.22727]1, [28.64257,77.22725],[28.64254,77.2272
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.64251,77.22721,[28.64249,77.22717]1,[28.64247,77.22713]1,[28.64245,77.22709
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.64244,77.22704], (28.64244,77.22699], [28.64245,77.22693],[28.64246,77.2268
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.64214,77.22665], [28.64169,77.22632],[28.64163,77.22627],[28.64095,77.2258

o ~

.64009,77.22516], [28.63913,77.22445], [28.63799,77.22352]1,[28.63794,77.2234
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.63761,77.22327],[28.6375,77.2232],[28.63737,77.223111,[28.63727,77.22304]
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.63706,77.22288], [28.63631,77.22233]1,[28.63528,77.2216], [28.63521,77.22154

.63521,77.22154], [28.63518,77.22158], [28.63499,77.2218],[28.63471,77.22212
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.63442,77.22238],[28.63411,77.2226]1,[28.6339,77.22272]1,[28.63368,77.22282]

N
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.63345,77.22291,[28.63313,77.22297]1,[28.63281,77.22299], [28.63249,77.22298
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.63217,77.22293], [28.63186,77.222831,[28.63141,77.22256]1, [28.63125,77.2224
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.63101,77.22227], [28.63082,77.22207],[28.63062,77.22185]1,[28.63046,77.2216
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.63029,77.22141],[28.63029,77.22141],[28.63026,77.22138]1,[28.63022,77.2213
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[28.63018,77.22135],[28.63014,77.22134],[28.6301,77.22134],[28.63006,77.22135

]

[28.63004,77.22135],[28.63004,77.22135]]

coords 2=[[28.63382,77.22045],[28.63458,77.221],[28.63514,77.22142],
63517,77.22146], [28.63519,77.22151], [28.63518,77.22158],[28.63518,77.2215
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63499,77.2218], [28.63471,77.22212],[28.63442,77.22238],[28.63411,77.2226]

.63281,77.
.63141,77
.63113,77
.63046,77
.62922,77
.62926,77
.62939,77
.63027,77
.63511,77.
.63673,77.
.64039,77.

.64022,77.

222997, [28.63249,77

.22256],[28.63141,77
.22266],[28.63072,77
.22381],[28.63043,77
.22648]1,[28.62923,77
.22657]1,[28.62935,77
.22672]1,[28.62943,77
.2274471,[28.63436,77

230841, [28.63545,77.

231021, [28.63824,77

231441, [28.64049,77.

2315371
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.22256], [28.
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.23116], [28.

230917, [28.
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63129, 77
63063, 77
62914, 77
62924,77
62937, 77
62943,77
63456, 77
63581, 77.
63985, 77

64038,77.
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.6339,77.22272],[28.63368,77.22282], [28.63345,77.2229],[28.63313,77.22297]

.63186,77.2228
63121,77.2225
63059,77.2235
62914,77.2261
62925,77.2265
62938,77.2266

.62972,77.2270

.2306]1,1[28.63482,77.23072

23095], [28.63656,77.2310

.23134],[28.64039,77.2314

23156],[28.64022,77.2315

coords 3=[[28.63216,77.21864],[28.63225,77.21858],[28.63237,77.21851],
6325,77.21846],[28.63262,77.21843],[28.63279,77.21841],[28.63295,77.21843
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63311,77.21846],[28.63326,77.21853],[28.63341,77.21862],[28.63341,77.2186

.64055,77.
.64132,77.
.64267,77.
.64285,77.

.64309,77.

.63394,77.217681,[28.6342,77.217221,128.63425,77.21713]1,[28.6343,77.21704]
.6343,77.21704]1,[28.63432,77.216861,[28.63495,77.215811,[28.6357,77.21452]

.63745,77.211511,[28.63951,77.207941, [28.63956,77.207871,1[28.63971,77.2076

20611, [28.64096,77.20533]1,[28.64106,77.20519], [28.64121,77.20486

204681, [28.64179,77
203331, [28.64277,77
203091, [28.64291,77

203041, [28.64315,77

.204181,[28.64222,77.20381]1,[28.64254,77.2034

.20321,[28.64277,77.2032], [28.64281,77.20314]

.203061, [28.64297,77.20304], [28.64303,77.2030

.203061,[28.6432,77.2031]1, [28.64324,77.20314]



[28.64327,77.2032],[28.64327,77.2032],[28.64341,77.20336],[28.64375,77.20351]
[28.64406,77.20367],[28.64495,77.20426], [28.6459,77.20495], [28.64612,77.2051]

[28.64612,77.2051],[28.64629,77.2051], [28.64639,77.20508],[28.64648,77.20506]

14

[28.64657,77.20497], [28.64659,77.20495], [28.64659,77.20495]]

Chung t6i sé& sir dung cac vi do va kinh do nay dé vé dudng di cho ba phuong tién. Pay 1a cach
chiing toi s& lam diéu d6:

Tao ban dd co sé

Tao mot nhom tinh ning cho mdi phwong tién

Sau d6, tao dudng dan va thém ching vao cac nhom tinh ning

Cubi cung, thém cac nhom tinh ning nay va kiém soét I6p vao ban do

fighb=Figure (height=550,width=750)

mbS=folium.Map (location=[28.644800,
77.216721],tiles="cartodbpositron',zoom start=14)

fig5.add child (m5)

NhOm tinh ning 1a thir ma chlng ta c6 thé dat moi thir va coi chung nhu mét 16p duy nhat. N6 co
thé duogc tao bang cach st dung 16p folium.FeatureGroup (). Chlng tdi s& dit duong dan caa minh
trong cadc nhém tinh nang nay.

Tiép theo, tdi s& v& duong di ctia cac phuong tién va thém chung vao cac nhom déi twong dia Iy.
Déi voi diéu nay, t6i s& sir dung 16p PolyLine tir vector_layers cua Folium. Vector_layers bao boc
cac tinh nang Polyline, Polygon, Rectangle, Circle va CircleMarker ctuia Leaflet.js dugc sur dung
dé tao céc hinh dang khac nhau trén ban dd.

Lép Polyline dugc sir dung dé tao 16p phu polyline trén ban d6 va ching toi s& 1am nhu vay Voi
nd. N6 ldy mang vi do va kinh d6, ctra s6 bat I1én, chd giai céng cu, mau sic va trong luong lam
dbi s6 va vé mot dudng da giac trén ban do.

Trong lugng xac dinh d6 day hay mong caa polyline.

# Creating feature groups
fl=folium.FeatureGroup ("Vehicle

f2=folium.FeatureGroup ("Vehicle
f3=folium.FeatureGroup ("Vehicle

")
")
")

w N -

# Adding lines to the different feature groups

line l1=folium.vector layers.PolyLine (coords 1,popup='<b>Path of
Vehicle 1</b>',tooltip='Vehicle 1',color='blue',weight=10).add to(fl)
line 2=folium.vector layers.PolyLine (coords 2,popup='<b>Path of
Vehicle 2</b>',tooltip="'Vehicle 2',color="red',weight=10).add to (f2)
line 3=folium.vector layers.PolyLine (coords 3,popup='<b>Path of
Vehicle 3</b>',tooltip='Vehicle 3',color='green',weight=10).add to(£3)
Tiép theo, chung tdi s€ thém cac nhém doi tuong nay vao ban do co sd cia minh va ching toi cling
s& thém kiém soét 16p dé kiém soat céc I6p:

fl.add to(mb5)

f2.add _to(mb)

f3.add to(mb)

folium.LayerControl () .add to (mb)

m5
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CanoDB

Chung ta c6 thé thay rd duong di cua ca ba phuong t1en Luu y o goc tren ben phai, chung ta co
ty chon diéu khién I6p ma qua do6 chung ta co thé chuyen dbi giira cac 16p khac nhau. Chiing ta
c6 thé xem thdng tin vé timg duong din bing cach nhip vao nd. Ban ciing c6 thé thir cac chuc
nang khac cua vector_layers va tao cac 16p pha khac nhau trén ban do.
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Il. TAO BAN PO VOI FOLIUM VA PYTHON

11.1 Import folium va cac goi hiru ich khac

import folium

from pyproj import crs

import geopandas as gpd

import matplotlib.pyplot as plt

Chng t6i s& bit dau bang cach tao mot ban dd web twong tac don gian ma khdng cé bat ky dit liéu
nao trén d6. Chung t6i chi hinh dung OpenStreetMap trén mét vi tri cu thé trén thé gioi.

biéu dau tién chung ta can lam la tao mot ca thé Ban d6 va xac dinh vi tri dé phdng to dir liéu:
# Create a Map instance

m = folium.Map(location=[60.25, 24.8], zoom_start=10, control_scale=True)

m
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Céac 6 mic dinh dugc dat thanh OpenStreetMap, nhung Stamen Terrain, Stamen Toner, Mapbox
Bright, Mapbox Control Room va nhiéu 6 khac duoc tich hop sin.
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C6 thé sir dung cac 6 tly chinh cia Cloudmade hozc Mapbox — chi can chuyén khéa caa ban dén
tu khda API_key:
folium.Map(location=[45.5236, -122.6750],
tiles="Mapbox’,
API_key="your.APLkey")
Folium hd tro chuyén bat ky 6 tly chinh twong thich nao cua leaflet. js:
folium.Map(location=[45.372, -121.6972],
zoom_start=12,
tiles="http:// {s/tiles.yourtiles.com/ {z}/ {x}/ {y}.png’,
attr="My Data Attribution")
11.2 Diém d4nh dAu:
C6 rat nhiéu loai diém danh dau, bit dau bang diém danh dau vi tri kiéu Leaflet don gian véi
HTML cira s6 popup va cdng cu chi giai.
m = folium.Map(location=[45.372, -121.6972], zoom_start=12, tiles="Stamen Terrain")
tooltip = "Click me!"
folium.Marker(
[45.3288,-121.6625], popup="<i>Mt. Hood Meadows</i>", tooltip=tooltip
).add_to(m)
folium.Marker(
[45.3311,-121.7113], popup="<b>Timberline Lodge</b>", tooltip=tooltip
).add_to(m)

Leaflet | Map files by Stamen l?wign, under CC BY 3.0. Data by ® OpenStreetMap, under CC BY SA.
Co san ho trg cho mau sac va cac loai biéu tugng diém danh dau tur bootstrap.
m = folium.Map(location=[45.372, -121.6972], zoom_start=12, tiles="Stamen Terrain")

folium.Marker(

13



location=[45.3288, -121.6625],

popup="Mt. Hood Meadows",

icon=folium.Icon(icon="cloud"),
).add_to(m)

folium.Marker(
location=[45.3311, -121.7113],
popup="Timberline Lodge",
icon=folium.Icon(color="green"),
).add_to(m)

folium.Marker(
location=[45.3300, -121.6823],
popup="Some Other Location",
icon=folium.Icon(color="red", icon="info-sign"),
).add_to(m)

Leaflet | Map tiles by Stamen Design, under CC BY 3.0. Data by © OpenStreetMap, under CC BY SA.
Leaflet’s Circle va CircleMarker, dwoc trién khai dé phan anh ban kinh theo don vi mét va pixel
tuong (g, ¢6 san dudi dang tinh ning. Xem cac features.py dé c6 thém céac tly chon.
m = folium.Map(location=[45.5236, -122.6750], tiles="Stamen Toner", zoom_start=13)

folium.Circle(
radius=100,
location=[45.5244, -122.6699],
popup="The Waterfront",
color="crimson",
fill=False,

14



).add_to(m)

folium.CircleMarker(
location=[45.5215, -122.6261],
radius=50,
popup="Laurelhurst Park",
color="#3186c¢cc",
fill=True,
fill_color="#3186cc",
).add_to(m)

i
WEI MNortheast 15th Avenue
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tamenDEsignyunder GC BY 8.0, Data by & OpenSireetian, Under- ODDE:

Leaftet Map tiles by 5
Mot chtrc ning tién loi dé kich hoat ctra s6 vi d6 / kinh d6. Diéu ndy c6 thé gitip nguoi dung tim
mot vi tri bang cach duyét qua ban d6 mot cach tuong tac.

m = folium.Map(location=[46.1991, -122.1889], tiles="Stamen Terrain", zoom_start=13)
m.add_child (folium.LatLngPopup())

m
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LeaﬂellMapﬁesbySlmDmmﬂetccsvso Databy@OpenskeeMap under CC BY SA.
Chuc ning nhap dé danh dau cho vi tri nhanh chong cua diém danh dau:
= folium.Map(location=[46.8527, -121.7649], tiles="Stamen Terrain", zoom_start=13)

folium.Marker([46.8354, -121.7325], popup="Camp Muir").add_to(m)

m.add_child (folium.ClickForMarker(popup="Waypoint"))

LeaﬂelluwﬂetbySlamenD&ﬂgn under CC BY 3.0 DatabyeopenShee:Map undefCCBYSA

II 3 Kiéu danh déu Vlncent/Vega and Altair/VegaL.ite

Folium cho phép chuyen bat ky doi twgng HTML nao du6i dang cira s6 popup, bao gom “bokeh
<https://bokeh.pydata.org/en/latest/>" __ plot, nhung c6 mot hod tro tich hop cho hinh anh hoa
vincent va altair cho bat ky loai diém danh dAu nao , véi hinh anh hoa dudi dang ctra s6 popup.
import json

16



import requests
url = (
"https://raw.githubusercontent.com/python-visualization/folium/master/examples/data"
)
visl = json.loads(requests.get(f" /url }//vis1l.json").text)
vis2 = json.loads(requests.get(f" /url }/vis2.json").text)
vis3 = json.loads(requests.get(f" /url }//vis3.json").text)
m = folium.Map(location=[46.3014, -123.7390], zoom_start="7, tiles="Stamen Terrain")
folium.Marker(
location=[47.3489, -124.708],
popup=folium.Popup(max_width=450).add_child(
folium.Vega(vis1, width=450, height=250)
),
).add_to(m)
folium.Marker(
location=[44.639, -124.5339],
popup=folium.Popup(max_width=450).add_child(
folium.Vega(vis2, width=450, height=250)
),
).add_to(m)
folium.Marker(
location=[46.216, -124.1280],
popup=folium.Popup(max_width=450).add_child(
folium.Vega(vis3, width=450, height=250)
),
).add_to(m)

=
% =0 s el
Leaflet | Map tiles by Stamen Design. under CC BY 3.0. Data by © OpenSireetMap. under CC BY SA.

I1.4 Lép phu GeoJSON / TopoJSON i i i .

Ca hai l6p GeoJSON va TopoJSON deéu co thé dugc chuyén tai ban d6 dudi dang I6p phu va nhicu

16p ¢6 thé duoc hién thi trén cung mot ban do:

url = (
"https://raw.githubusercontent.com/python-visualization/folium/master/examples/data"

)

antarctic_ice_edge = f"/url //antarctic_ice_edge.json"

antarctic_ice_shelf_topo = " /url //antarctic_ice_shelf_topo.json”

m = folium.Map(

17



location=[-59.1759, -11.6016],
tiles="cartodbpositron”,
zoom_start=2,
)
folium.GeoJson(antarctic_ice_edge, name="geojson").add_to(m)
folium.TopoJson(
json.loads(requests.get(antarctic_ice_shelf _topo).text),
"objects.antarctic_ice_shelf",
name="topojson",
).add_to(m)

folium.LayerControl().add_to(m)

m

.

SOUTH
— AMERICA

ANTARCTICA

Leaflet | @ OpenSireeiMap contributors & CartoDB, CartoDB atfributions

11.5 Ban dd Choropleth

C6 thé dé dang tao Choropleth bang cach lién két dix liéu giita cac hinh hoc Pandas DataFrames /

Series va Geo/TopoJSON. Céc luwoc dd mau tuan ty caa Color Brewer dugc tich hop sin trong thu

vién va c6 thé dugc chuyén qua dé nhanh chong hinh dung cac két hop khéc nhau.

import pandas as pd

url = (
"https://raw.githubusercontent.com/python-visualization/folium/master/examples/data"

)

state_geo = f"/url //us-states.json"

state_unemployment = {" /url //US_Unemployment_Oct2012.csv"
state_data = pd.read_csv(state_unemployment)

m = folium.Map(location=[48, -102], zoom_start=3)
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folium.Choropleth(
geo_data=state_geo,
name="choropleth",
data=state_data,
columns=["State", "Unemployment"],
key_on="feature.id",
fill_color="YIGn",
fill_opacity=0.7,
line_opacity=0.2,
legend_name="Unemployment Rate (%)",
).add_to(m)
folium.LayerControl().add_to(m)
m

i ]

+

México )

Leaflet | Data bv © OpenStreetMan. under ODbL.
Cha giai & phia trén bén phai dugc tao ty dong cho cac gié tri cua ban bang cach su dung 6 bins

¢6 cung kich thuac:
bins = list(state_data["Unemployment"].quantile([0, 0.25, 0.5, 0.75, 1]))

m = folium.Map(location=[48, -102], zoom_start=3)

folium.Choropleth(
geo_data=state_geo,
data=state_data,
columns=["State", "Unemployment"],
key_on="feature.id",
fill_color="BuPu",
fill_opacity=0.7,
line_opacity=0.5,
legend_name="Unemployment Rate (%)",
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bins=bins,
reset=True,
).add_to(m)

Leaflet | Data by ® OpenSireetMap, under ODbL.
11.6 Chitc niing tao kiéu:
Céc tinh ning cuia GeoJson va TopoJson chap nhan kiéu_ Chirc ning dé cho phép tiép tuc tbi wu
hoa ban do. Hay xem céc vi dy sir dung bén dudi.
import branca

url = (
"https://raw.githubusercontent.com/python-visualization/folium/master/examples/data"
)
county_data = " furl //us_county_data.csv"
county_geo = f" furl //us_counties_20m_topo.json”
df = pd.read_csv(county_data, na_values=[""])
colorscale = branca.colormap.linear.YIOrRd_09.scale(0, 50e3)
employed_series = df.set_index("FIPS_Code")["Employed_2011"]
def style_function(feature):
employed = employed_series.get(int(feature["id"][-5:]), None)
return {
"fillOpacity": 0.5,
"weight": 0,
"fillColor": "#black" if employed is None else colorscale(employed),
}
m = folium.Map(location=[48, -102], tiles="cartodbpositron", zoom_start=3)
folium.Topo]son(
json.loads(requests.get(county_geo).text),
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"objects.us_counties_20m",
style_function=style_function,
).add_to(m)

Leaflet | © OpenStreetMap contributors © CartoDB, CartoDB attributions
colorscale = branca.colormap.linear.YIGnBu_09.scale(0, 30)
employed_series = df.set_index("FIPS_Code")["Unemployment_rate_2011"]
def style_function(feature):
employed = employed_series.get(int(feature["id"][-5:]), None)

return {
"fillOpacity": 0.5,
"weight": 0,

"fillColor": "#black" if employed is None else colorscale(employed),

}

m = folium.Map(location=[48, -102], tiles="cartodbpositron", zoom_start=3)

folium.Topo]son(
json.loads(requests.get(county_geo).text),
"objects.us_counties_20m",
style_function=style_function,
).add_to(m)
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Leafiet | @ OpenSireetMap contributors © CartoDB, CartoDB attributions
colorscale = branca.colormap.linear.PuRd_09.scale(0, 100000)

employed_series = df.set_index("FIPS_Code")["Median_Household_Income_2011"].dropna()

def style_function(feature):
employed = employed_series.get(int(feature["id"][-5:]), None)
return {
"fillOpacity": 0.5,
"weight": 0,
"fillColor": "#black" if employed is None else colorscale(employed),

m = folium.Map(location=[48, -102], tiles="cartodbpositron", zoom_start=3)

folium.Topo]son(
json.loads(requests.get(county_geo).text),
"objects.us_counties_20m",
style_function=style_function,
).add_to(m)
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Leaflet | ©@ OpenSireetMap contributors © CarioDB, CartoDB attributions

. KET LUAN

Folium gitp dé dang hinh dung dit liéu duoc thao tac bang Python trén ban d6 tuong tac Leaflet.
N6 cho phép ca hai lién két dit liéu voi ban d6 dé truc quan hda choropleth ciing nhu chuyén cac
hinh anh hoéa Vincent / Vega lam diém danh dau trén ban d6.

Thu vién c6 mot sb tap hop san tir OpenStreetMap, Mapbox va Stamen, ddng thoi hd trg cac tap
xép tly chinh véi céc khda API Mapbox hozc Cloudmade. Folium hd tro ca I6p phi GeoJSON va
TopoJSON, ciing nhu rang budc dit liéu vao cac I16p pha d6 dé tao ban d6 choropleth véi cac luoc
d6 mau color-brewer.
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