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.
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54 BB = pE T 5KE
54.1 BHBSH

] @ — e 0T 55 78 75 AT X IR . T RS ELR R X TRR B AN KT 20 19 2 455
Ean RN, HHRRM R BA A, 551075 I8 IRIEAT 7 1A S i) 5 B
RE(K.

T 244 A B B4 34T B b B ) 7 08 Dbscan 52575 A1 K-Means 528
%o K-Means R ITVERTEM P e QU LRk, TaX A k {E 3% & 72 JE 5 X DU
T, HAABORI NN, FF HF AR R ki e — M5y, XA IG5
FEHpL R BT SRR A BRI, — BAIGEIE AL, TR =15 26 AR
FRER ., HEPREAEE RN, k MERIEA RBIRE FIEENE, FiEn AR K.

A2, Dbscan KK IT1EA T EAG K-Means HAEFSCH € EERERIELE, WX E
AL AU, FERENS = 2 FE R 7 B /NS . A, ek nT DK B R A A 1
MEBERAE R, FRRERAEFLSEMMEZER, 1 K-means 5 HRVE 20 R —Z5 8 1 Ui R
FF, g LR AT R

15 15 4

101 10

05 A 05 4

0.0 0.0 1

-0.5 1 -05 1

-1.0 4 -1.0 1

& 13 K-Means % #0 Dbscan BRI L5 RIETE
ot H prgs 8, AT JLAMRAE:
1. A B AR R K o
2. AFERZ HIINAL R
3. A DL 70 s B b X BAK 7 S LK
4. TEREEEAKT 20 K REAN—2K, HEFMRAFEIEE.
2k LAk, i Dbscan KB IEFE N EIE.

5.4.2 ¥EEK AR

BTG A 105578 55 0 X B T A AR AL B B A, R e DL A
ZH: € Al minPts. € NIE— i FI AR T XA P 2442, minPts AARIUT X 4k N 22 /008
BN AR 4 Dbscan FVATRA PR EHE &S5y v =2
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I Bl FE2R1R e AEA AT MinPts £ H 15

2. MR AR e WRAIEUE/NT MinPts, (H2VEERZ O s T N
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2. EEREEEAIIR: Tz ga b XN P A AR B B AR, W R
mLop £ q WRBIEA, IR H q ML W p I q B RTE,

3. BENIA: N %I E S X N T A ARERA B R RS, B R p
P2 Pur P=P1s Q=pn> BRUDN R p; M pioy BEEB WIS, WA R q A p HIER]
ik,

4. AR fAAEZI9E & XA P A AR L B B R ST Rl o, IR
&0 Bl p M q R BEATIAI), B4 p A q 2 BEAIE .

BUEBAVE T DRI, 3 B n] A & ELE AR i AL, I HAX Rk R 2 ARXEAR I,
AR ARG AR, Fr AR AT A Dbscan ik H 2 4% 213 AN 1) i
RES, BNE e 2 D58 E BB AN KT 20, X 2 D89 s i ROy —2K, IR H.
RN B AT itk

N ORFATIT UG Dbscan SEKG AT 9978 1 X I R AT 7038, BARAE B U0 R s

¥

SANEHESRISER, BA
IR, SR

BEAE, S
PP RIR3EEY
FOIIAER

it
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+. REMITN ST
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1. AZAERE SR B A B L A X5 b S AL DR SR SR S e DU X 1) kAT 1 AR B i AE, 5
TR SR

2. fEARAL -, BATAEFNERBEEEAT 1AL, (AR Bt 5 R H
RIKRPE S = o

3. FEARA T, JRATEG WD IR e X7 i XA R AR AT, R R HE
HEFIRUE 7 AAT IR, T REAR 1A H IR A

4. CEXER PG AE KT T EALE M AT AL AL EE
5. A RAITEIR =, K W At BATHE S TS

72 RIS
L SR 20 HEm LA S CHE, T B (T T B P IR A

2. B TR AR A, SR TR B RS

7.3 HREIRIHET

TERHHE) o, FRATE 5 T RLR 2 A A #:

(1) SEFRmA

TR X 25 18 T W SEAS RIS I A, (HEA S A . N T A S HAh 77 T
PIRAS . SEBr b, —A 5G el (SRR A W AR 2008 30 17, HAnRIRA TR ARSI T5%
HABSATE b, PR RA A 45 5. EXMEHT, @b 2 Edts G BEm s
HHLEY A, ] 7 35 3l Rl 32 3k 1) SI2 o AR B AN R BRI 10: 1

It UAAE il e S Sl g 45 [ it YISk, AT TV 12278 2 2 AN [A) h [XCREL 45 AN T A 1Y)
ZE s, FEE G U BARRPRGUE IE LLf] 528, B AT e Fk AT 252 Ok

(2) fF5E &

BRI {2 e 7 — AN RS R R AR, FRA H IS S A 5 P A S T R e
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s
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Rlik, BEE R IGK, (55 mEEWS, Hubiig AR G199 mn, W RER BIRG1A 5%
IR TH0, RS A Je 75 9 9978 o5 5
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M SR
Pt 10 [ERE—AY python £XAG

from itertools import product

from cv2 import COLOR_RGB2BGR, cvtColor, imwrite
from matplotlib import pyplot as plt

from numpy import ndarray, zeros

from tqdm import tqdm

iterNCir = lambda r: tuple(
i, J)
for i, j in product(range(-r, r + 1), range(-r, r + 1))

if i*x1i+ j*x j<=r %2

)
iter10 = sorted(iterNCir(10), key=lambda x: x[0] ** 2 + x[1] ** 2)
iter30 = sorted(iterNCir(30), key=lambda x: x[0] *x 2 + x[1] *x 2)

# DA (0, 0) HHuly, 10 = 30 Py ra BES, AR R R

lostTable = [1 # —UBFGRIFRIRALBEAY RAUAEIX B, Xt

def colorize(val: float) -> "tuplel[int]":
"R R @, TR R A
if val < 100:
return 0, int(255 * (val / 100) ** 0.5), O
elif val < 1000:
return 0, 0, 255
elif val < 10000:
return 255, 0, O
else:
return 255, 255, 255

def inRect(x: int, y: int) -> bool:

I T
return (0 <= x < 2500) and (0 <= y < 2500)

def circleVal(pic: ndarray, x: int, y: int, r) -> float:
"REIDL (x,oy) AL, T SRR A T RE R A

return sum(
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piclx + i, y + jl
for i, j in (iter30 if r == 30 else iter10)
if i * 1+ j * j <= 71 %k 2 and inRect(x + i, y + j)

) + sum(k for i, j, k in lostTable if (i - x) **x 2 + (j - y) **x 2 < r ** 2)

def tryMove(pic: ndarray, mask: ndarray, x: int, y: int, r: int) -> "tuplel[int]":

DL G, y) KR, BB TR SR
neighbor = lambda x, y: (

x+1, 79,
x-1,7v,
(x, y+ 1),
(x, y - 1),
x+1, y+ 1),
x+1,y-1),
x-1,y+ 1),
x-1,y -1,

) # ENAAS, AU REE SR

# WERARF AT, XA AR — LR A 3 B Bl B A Y
MARFEEENABAAEGN A, Ariifid L, ki iy
UERAAFAE, PRGN AZ IR XA, 85 RAYME, (B2 RMEA KK
XHPMEER, SECEMARIRR, FHEX R EE N E

XFER IR B 2B e, SRR (circleval) P RARIA BRI AL
if mask[x, yl:

H OH O H #®

for i, j in iter30 if r == 30 else iterlO:
if inRect(x + i, y + j) and not mask[x + i, y + jl:
return tryMove(pic, mask, x + i, y + j, r)

lostTable.append((x, y, piclx, yl))

piclx, yl =0

return None
# AN \A T T A ORI A S s b 98 AT AR 26 B RIME, it &
cont = True
while cont:

here = circleVal(pic, x, y, r)

cont = False

for i, j in neighbor(x, y):

if inRect(i, j) and not mask[i, j] and circleVal(pic, i, j, r) > here:

X, y=1, j
cont = True
break

return x, y
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def useR(pic: ndarray, x: int, y: int) -> int:

HIWTIXA AR PR L EGE G At 24, WRRP RO BB R — i, 25 BRI Bl 00 FH 5L
AnRAE S — K[ BN R Bl g5 2 TR ALE, MR R R

return 30 if circleVal(pic, x, y, 30) > circleVal(pic, x, y, 10) * 10 else 10

if __name__ == "_main__":

pic = zeros((2500, 2500), dtype="float64") # /55 & " 4EA
img = zeros((2500, 2500, 3), dtype="uint8") # n[{WALFHIE, A~HE
xs = zeros (182807, dtype="uint16") # /5 mMH) x ALFR

ys = zeros (182807, dtype="uint16") # /5 &=M) v ALbx
zs = zeros (182807, dtype="float64") # 55 EMzAlbr Qg5 R/ NEEAE A )

# fftfresvICff
with open("datal.csv") as f: # [ff{f1
next (f) # next EF—F7
for i, line in tqdm(enumerate(f), total=182807):
X, y, z = line.split(',")
xs[i], ysl[i], zs[i] = int(x), int(y), float(z)
piclxs[i], ys[i]] = zs[i]

img[xs[i], ys[i]l] = colorize(zs[i])

zeros (1474, dtype="uint16") # P A EI; x AR

zeros (1474, dtype="uint16") # AL v ALhx

picl = zeros((2500, 2500), dtype=bool) # —#E[WFRiC, A ELAYTE X B 3L sl 25 il
RESRMIEN

# fftresvICft

with open("data2.csv") as f: # Pff{]:2
next (£)
for i, line in tqdm(enumerate(f), total=1474):

xs1

ysl

_, X, y = line.split(',")
xs1[i], ys1[i] = int(x), int(y)
for j, k in iteri10:
if inRect(xs1[i] + j, ysil[i] + k):
picllxs1[i] + j, ys1[i] + k] = True

totalSum = 0 # SIS IEZ A
cost = 0 # JSVin
points = [] # Feuhiehl

picO = pic.copy() # HH4~EHIMHE
mask = picl.copy() # #hd, F T Puibl W~ E AL
with tqdm(total=6350607) as bar: # /4

r = 10



while totalSum < 6350607: # 6350607 = 0.9 * L/ 55

xi, yi = divmod(picO.argmax(), 2500) # 15 5CHUS 24w 4El 55 K W RAE AR
AR

pos = tryMove(picO, mask, xi, yi, 10) # >RAGHE P IAE N ALER

if pos is None: # YISO Nome {iMH—3kAkill v Eeufisf Hlihl, EAEHSANRENE
et TR RO, A ki XA ek

continue
xj, yj = pos
r = 10

while (rl := useR(picO, xj, yj)) != r:
r=rl
xj, yj = tryMove(picO, mask, xj, yj, r)
# BRI, —E0RE BN 2 RSl el As F AT A REH KB 2 ol 55 &0 1k

cir = circleVal(picO, xj, yj, r) # R PAZE NELOEE, BRI S =
totalSum += cir # fIAGILEIEII S &
points.append((xj, yj, r, cir)) # %S0 AL hk
cost += 10 if r == 30 else 1 # (LPRHLEHIIN
bar.update(int(cir)) # F-afffiilbillfr &
for i, j in iter30 if r == 30 else iterlO:
if inRect(xj + i, yj + j):
picOlxj + i, yj + j1 = 0 # {EREEERN SRS FHENE, P2k
it
for i, j in iterilO:
if inRect(xj + i, yj + j):
mask[xj + i, yj + 31 = True # 10 KGN mask AFHIL, L
TEMCAb SN A 1 Bl o

# fp AR R B AT

with open("#thF.txt", 'w') as out:
out.write(f"Totally cost: {cost}\n\n")
out.write("x84x | yAAR | FHE | BEH LS E\n")

for

X, ¥y, r, val in points:
out.write(f"{x:4} | {y:4} | {r:2} | {val:10.4fX\n")

# 2

outPicl = zeros((2500, 2500, 3), dtype="uint8")
outPic2 = zeros((2500, 2500, 3), dtype="uint8")
outPic1[picO > 0] = 0, 255, 0

outPicl[mask] = 255, 0, 0

outPicl[picl] = (255,) * 3

outPic2[picl] = (255,) * 3

imwrite

("keep and selected site.png", cvtColor(outPicl, COLOR_RGB2BGR))
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imwrite("keep site.png", cvtColor(outPic2, COLOR_RGB2BGR))
imwrite("visualization.png", cvtColor(img, COLOR_RGB2BGR))

plt.imshow(outPicl, interpolation="bilinear")
plt.show()

barX = ["0-10", "10-100", "100-1000", "1000-10000", "10000+"]
barY = [

]

len(zs[zs < 10]),

len(zs[(zs > 10) & (zs < 100)1),
len(zs[(zs > 100) & (zs < 1000)1),
len(zs[(zs > 1000) & (zs < 10000)1),
len(zs[zs > 10000]),

plt.bar(barX, barY)
plt.savefig("#41 & % % if .png")

MisR 2: (@R A4 python XA

from
from
from
from

from

itertools import product

matplotlib import pyplot as plt

numpy import ndarray, zeros

tqdm import tqdm

cv2 import COLOR_RGB2BGR, cvtColor, imwrite

import math

iterNCir = lambda r: tuple(

i, 3

for i, j in product(range(-r, r + 1), range(-r, r + 1))

ifi*xi+ jx*x j<=r*k2

)

iter10 = sorted(iterNCir(10), key=lambda x: x[0] ** 2 + x[1] ** 2)
iter30 = sorted(iterNCir(30), key=lambda x: x[0] *x 2 + x[1] *x 2)
# DL (0, 0) by, 10 B{ 30 SRR AR, PARIEUR R RS HERY

lostTable = [1 # —SBFGRIFRIRALBEAY AU/ EIX B, "Xt

def colorize(val: float) -> "tuplel[int]":

MR A O, PTIARR EEE
if val < 100:

return 0, int(255 * (val / 100) **x 0.5), O
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elif val < 1000:
return 0, 0, 255
elif val < 10000:
return 255, 0, O
else:

return 255, 255, 255

def inRect(x: int, y: int) -> bool:

nnn ;ﬁ”%ﬁ%%ﬁ;ﬁimﬁ%l’zmm nnn
return (0 <= x < 2500) and (0 <= y < 2500)

II = math.pi
r =10
n=

=0

area_all_base_stations = []
area_all_base_stations_cover = []
area_one__base_station_new _cover = []
total_traffic = []

def clover(self):

if > - and <= -(1I/3):

= r*(1-(3/(2xI))*abs ( +(2*I1/3) - (n/360) * (2+I1) ) )
elif > -(I1/3) and <= (1I/3):

= r*(1-(3/(2xI))*abs ( - (n/360) * (2xI)) )
elif > (II/3) and <= II:

= r*(1-(3/(2*I) ) *abs ( - ((2+I1) /3) - (n/360) * (2*I1) ) )

def tryMove(pic: ndarray, mask: ndarray, x: int, y: int, r: int) -> "tuplel[int]":

WL G, y) AR B SNAT DIRE Bf

neighbor = lambda x, y: (
x+1, v,
-1, 7,
(x, y + 1),
(x, y - 1),
x+1,y+ 1),
x+1,y-1),



-1,y + 1),
-1,y -1,
) # BN, AU A E

# WERARFANSE, XA ARAR— FRURI i R Bty B
# AR RPEIEENARAAEGH A, A%, eikieinn
# WERAAEAE, PR ULV ZB XA i, 2628 RAE, H28 — RIEAKEK
# XHAMIRR, BB MASRRA, FHEX S REE NS
# AR M SEE e, KA (circleval) [ymPBRIA s B AL B
if mask[x, yl:

for i, j in iter30 if r == 30 else iterl0:

if inRect(x + i, y + j) and not mask[x + i, y + jl:
return tryMove(pic, mask, x + i, y + j, 1)

lostTable.append((x, y, piclx, y1))

piclx, yl] =0

return None
# QAR ATy 1) A RORNFI A SR il o 58 Bl DA S5 SR IOE, it 25
cont = True
while cont:

here = clover(pic, x, y, r)

cont = False

for i, j in neighbor(x, y):

if inRect(i, j) and not mask[i, j] and clover(pic, i, j, r) > here:

X, y=1, j
cont = True
break

return x, y

for p in area_all_base_stations:
for n, index in enumerate(range(120)):
total_traffic_max = 0
for q in area_all_base_stations_cover[index]:
#1255 7 1 O 7 1 X
0 = ((pl0l,ql0]1)**2 + (p[0],ql0])**2)*.5
= math.atan((q[1]-p[1])/(q[0]-p[0]))
clover()
#IH TR
if 0 <=
area_one__base_station_new_cover.append(q)
#HCTE w55 i
total_traffic.append(q[2])

R R e A7 Emax HL A

if total_traffic > total_traffic_max:
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total_traffic_max = total_traffic

index_max = index

return [index_max]

return total_traffic

def useR(pic: ndarray, x: int, y: int) -> int:

if

HIWTIXA AR BR L RGE G AT 224, WRRPIEOY FUB S — i, 5 R/ INER Bl s FH 5
AR SRAE S — R BN R Rl 5 2 TR AE, R R

return 30 if clover(pic, x, y, 30) > clover(pic, x, y, 10) * 10 else 10

__name__ == "_ main__":

pic = zeros((2500, 2500), dtype="float64") # 5 m 4k
img = zeros((2500, 2500, 3), dtype="uint8") # WAL JHAYE, AHE

xs = zeros (182807, dtype="uint16") # I 4EN x AL
ys = zeros (182807, dtype="uint16") # /5 mMH) v ALkx
zs = zeros (182807, dtype="float64") # 455z bR Ol 5B/ N R = )

# ftresvICft
with open("datal.csv") as f: # [ff{f1
next (f) # next EPH—f7
for i, line in tqdm(enumerate(f), total=182807):
X, y, z = line.split(',")
xs[i], ys[il, zs[i] = int(x), int(y), float(z)
piclxs[il, ys[il] = zs[il]

img[xs[il, ys[il] = colorize(zs[il)

xsl = zeros(1474, dtype="uint16") # AN x ALbx
ysl = zeros(1474, dtype="uint16") # PG KN v ALbx

picl = zeros((2500, 2500), dtype=bool) # —ZEFYbRic, bELAYTE UL X HL A
ERENIIMUIEN

# fftresvICft

with open("data2.csv") as f: # ff{f2
next (£)
for i, line in tqdm(enumerate(f), total=1474):

s
et
Wy
=2

_s X, y = line.split(',")
xs1[i], ys1[i] = int(x), int(y)
for j, k in iterl0:
if inRect(xs1[i] + j, ysi[i] + k):
picl[xs1[i] + j, ys1i[i] + k] = True

=
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totalSum = 0 # AL IS IEZ

cost = 0 # Vi
points = [] # kel

picO = pic.copy() # HH4~EHIMH
picl.copy () # #hd, FF P fWri b=z
with tqdm(total=6350607) as bar: # IFJ¥Z
r = 10
while totalSum < 6350607: # 6350607 = 0.9 * R %=
xi, yi = divmod(picO.argmax(), 2500) # oGl ST 4El 55 & b S AE RS
hARAR
pos = tryMove(picO, mask, xi, yi, 10) # >RSI HU KA AL R
if pos is None: # IRy Nome PEHH—3Rtt 7R R, B2 EMAHEANT
S TRy, R gk it
continue
xj, yj = pos
r=10
while (rl := useR(picO, xj, yj)) != r:

mask

r =rl
xj, yj = tryMove(picO, mask, xj, yj, T)
# FLRRBEEEUE, — B E BN AR sh Mk AR AR BEE K s rll 5 o I

cir = clover(picO, xj, yj, r) # K PAZS AL, BRI 5
totalSum += cir # JIAGILE AL 55 &
points.append((xj, yj, r, cir)) # % i A SR
cost += 10 if r == 30 else 1 # fEPRtELHAT
bar.update(int(cir)) # FalffEilitEsk
for i, j in iter30 if r == 30 else iterlO:
if inRect(xj + i, yj + j):
picOlxj + i, yj + j1 = 0 # {CEA BRSNS RERE NE, BiikZR
51
for i, j in iterilO:
if inRect(xj + i, yj + j):
mask[xj + i, yj + j] = True # 10 KJEHI NN mask #RE NI, FHL
TEICAL SN A R Bl 52

# LB R (5 B A S
with open("#£ 49 .txt", 'w') as out:
out.write(f"Totally cost: {cost}\n\n")
out.write("x8 4 | yAAF | FHE | BEHLFE\n")
for x, y, r, val in points:
out.write(f"{x:4} | {y:4} | {r:2} | {val:10.4f}\n")

# LA
outPicl = zeros((2500, 2500, 3), dtype="uint8")
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outPic2 = zeros((2500, 2500, 3), dtype="uint8")
outPic1[picO > 0] = 0, 255, 0

outPicl[mask] = 255, 0, 0
outPicl[picl] = (255,) * 3
outPic2[picl] = (255,) * 3

imwrite("keep and selected site.png", cvtColor(outPicl, COLOR_RGB2BGR))
imwrite("keep site.png", cvtColor(outPic2, COLOR_RGB2BGR))
imwrite("visualization.png", cvtColor(img, COLOR_RGB2BGR))
plt.imshow(outPicl, interpolation="bilinear")

plt.show()

barX = ["0-10", "10-100", "100-1000", "1000-10000", "10000+"]
barY = [
len(zs[zs < 10]1),
len(zs[(zs > 10) & (zs < 100)]1),
len(zs[(zs > 100) & (zs < 1000)]1),
len(zs[(zs > 1000) & (zs < 10000)1),
len(zs[zs > 10000]),
1
plt.bar(barX, barY)

plt.savefig(" 4 & % % it .png")

MR 3: (@@ =H) matlab K55

function mathor
tic
fileID = fopen('datal.csv', 'r');
xsys = textscan(fileID, "\%f,\%f,\%f", 182807);
fclose(filelD);
xsys = [xsys\{1\} xsys\{2\}];
idx = sortrows([xsys dbscan(xsys, 20, 1)1, 3);
\% disp(size(idx))
fileID = fopen('dataOut.csv', 'w');
for i = 1:182807
fprintf (fileID, "\%4d, \%4d, \%3d\n", idx(i, :));

end

fclose(filelD);

toc

% Jim} 53.460746 Fb
end
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