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MNMepBas yacTb 3agay
3agayva Ha lokanu3auumio nNo Masikam u nenexdram (1.1.1)

Ha nonuroHe Haxoautcsa Tpu "Masika" ¢ M3BECTHbIMU KOOpAUHaTaMu. Po60oT o6opyaoBaH
YCTPOWCTBOM, CIOCOOHbIM OMNpefennTb HarnpaBneHnsa Ha Masku. [py1 aToM asumyT
N3MepseTca OTHOCUTENbHO HanpaBneHnsa ABMKXeHNUs poboTa BpaLLeHMeEM Mo YaCcoBOW
cTpenke. To eCTb, MasiK, Pacnosio)KeHHbI POBHO MO HanpaBieHUIO ABUXEHUSA poboTa nMeeT
asumyT 0 rpagycoB; Masik, pacrofIOXXeHHbIW CTPOro crpaBa OT po6oTa - asaumyT 90 rpagycos;
MasiK, pacroJIOXeHHbIN CTPOro cneea oT pob6oTa - asumyT 270 rpagycos (He -90 rpagycos!).

JaHbl KoopAnHaTbl "MasaKoB" 1 a3uMyTbl Ha Masikm OTHOCUTENIbHO HanpaBieHUs1 ABUKEHUSA
po6oTa. Heob6xoamMmo onpefenvTb KOOpANHaTbI poboTa 1 ero HanpasneHue. [Jonyctumas
norpewHocTb +- 1 MM 1 +- 1 rpagyc.

Mask 2
(X2, Y2)

Mask 3
(x3,Y3)

CTpyKTypa no3uumi o6bekToB B 3aga4de

®dopmaT BXOAHDbIX JaHHbIX

MepBble 3 CTPOKM coaepXKaT Yyepes Npobes no ABa Lesbix Yucna — xi, yi — KoopauHaTbl
MaskoB B Munnumetpax (xi € [-5000; 5000], yi € [-5000; 5000]).

YeTBepTasi CTpOKa COAEPXUT Yyepes npoben Tpu Lenbix yncna — al, a2, a3 — a3uMyTbl Ha
MasiKu OTHOCUTEIbHO HanpaBieHus ABMKeHus poboTa (ai € [0; 359]).

d)opmaT BbIXOAHDbIX AAaHHbIX

CTpoka, coepyallan yepes npobesn Tpu Yncna: koopamHaty X po6oTa B MUIMMETpaX,
KoopauHaTy Y po6oTa B MUIIMMETPAX, Yron B rpagycax Mexay ocbio X CUCTEMbI KOOPAMHAT U
HanpaB/ieHMEM ABMKeHUA poboTa.

KommeHTapum
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[oTOBbIE BUONNMOTEKMN OIS peweHna 3agaydn ncnonb3oBaTb 3arpeLeHo. anMepr BXOAHbIX
OaHHbIX nNpeacTtaBJieHbl MO CCblJIKE N HE BbIBOAATCA B CaMOM 3aaHUN.

MpumMmepbl

anMepr TECTOBDbIX MOJIMTOHOB MNMpeAcTaB/EHbI MO LaHHOW CCblfKe.

PeweHue

[MceBOooOKOA peLLEeHUS:

function calculateRobotPositionAndDirection(data):
beaconl = {x: data[0][0], y: data[O][1]}
beacon2 = {x: data[l1][0], y: data[1][1]}
beacon3 = {x: data[2][0], y: data[2][1]}
azimuths = data[3]

// Calculate the distances between the beacons
dist]2 = calculateDistance(beacon]l, beacon?)
distl13 = calculateDistance(beaconl, beacon3)
dist23 = calculateDistance(beacon2, beacon3)

// Calculate the angles between the beacons using the cosine theorem
anglel = calculateAngle(dist12, dist13, dist23)
angle2 = calculateAngle(dist12, dist23, dist13)
angle3 = calculateAngle(dist13, dist23, dist12)

// Determine the direction of the robot
robotDirection = calculateRobotDirection(azimuths)

// Calculate the robot's position based on beacon coordinates
robotPosition = calculateRobotPosition(beaconl, beacon2, beacon3, anglel, angle2, angle3)

return robotPosition +"" + robotDirection

function calculateDistance(pointl, point2):
// Calculate the Euclidean distance between two points
distance = sgrt((point2.x - pointl.x)A2 + (point2.y - pointly)A2)
return distance

function calculateAngle(sidel, side2, side3):
// Calculate the angle using the cosine theorem
numerator = sidelA2 + side2A2 - side3A2
denominator = 2 * sidel * side2
angle = acos(numerator / denominator)
return angle

function calculateRobotDirection(azimuths):
// Determine the direction of the robot based on azimuths
direction = (azimuths[0] + azimuths[1] + azimuths[2]) /3
return direction

function calculateRobotPosition(beaconl, beacon2, beacon3, anglel, angle2, angle3):
// Calculate the robot's position based on beacon coordinates and angles
x = (beaconl.x + beacon2.x + beacon3.x) /3
y = (beaconly + beacon2.y + beacon3.y) /3
angle = calculateRobotAngle(anglel, angle2, angle3)

returnx +""+y+""+angle

function calculateRobotAngle(anglel, angle2, angle3):
// Calculate the angle between the X axis and the robot's movement direction
angle = (anglel + angle2 + angle3) /3
return angle


http://bit.ly/3IyXEVO
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// Example usage
data =
[1000, 2000],
1500, 2500],
[1200, 1800],
[45, 90, 135]
]
result = calculateRobotPositionAndDirection(data)
print("Robot position and direction:", result)

@ Innopolis Open
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3apauva Ha nepeBop koopauHart (1.1.2)

N306pakeHne CUCTEMbI

Po6oT o6opynoeaH LIDAR'oM. Yron ero ckaHnpoaHus F rpagycos, Ha 3Tu F rpagycos
npuxoautca P uamepenun LIDAR'a. MakcMmManbHoe pacCcTosiHMe namepeHus - oo M
MunnnmeTpoB. Ecnu LIDAR He BUAUT 06beKTa, TO COOTBETCTBYHOLLIEE USMEPEHNE UMEET
MakKcuMasibHoe 3HayeHune. Hynesble KOOpANHATbI AeKapToBOW cucteMbl koopauHat OXY
coBnagatoT ¢ ueHTpoM LIDAR'a, OT KOTOpPOro oH namepsiet pacctosiHne. Ocb X 9TON CUCTEMDI
KoopAuHaT coBnagaeT ¢ cepefmHon cekTopa ckaHupoBaHus LIDAR'a. Kpome Toro, B cucteme
NPUCYTCTBYET NoNspHasa cucTemMa KoopauHart. Ee nontoc coBnajaeT ¢ HavyasrioM feKapTOBOW
CUCTEeMbl KOOpAMHAT U LEHTPOM Nuaapa. A nonspHas ocb (Hy/1ieBoi iyd) coBnagaeT ¢ ocbto X
0eKapTOBOM CUCTEMbI KOOpAMHAT.

HeobxoanmMo nepeBecTu KOoOpAMHaTbl KaXkA0N HanAeHHOW TOYKM 06BbeKTa B AeKapToBbl. [pu
aTOoM n3mMepeHus LIDAR’a, KoTopble He 06HapYXXumM 06bEKT, NepeBOAUTL B AeKapTOBDI
KoopAuHaTbl He TpebyeTcs.

N3mepeHne 2
U3mepeHue P

N3amepeHue 1

VI306pa>KeHme ycnoBud 3agadm

dopmaT BXOAHbIX AAHHbIX
MepBas CTpoKa CoAepXXUT Lenoe uncno — F — yron B rpaaycax (F € [1; 360]).
BTopas cTpoka COAepXXWT Liesioe YnCNo — P — KONn4ecTBo namepenuit (P € [1; 4096)).

TpeTbs CTpOKa CoOAepXXUT Lesnoe Yyncno — M — auctaHuus namepenus LIDAR'a B
munnumetpax (M € [1; 4000]).
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YeTBepTas CTpoKa COAEPXMUT P Lenbix ymcen - nokasaHmsa LIDAR'a.
dopmaT BbIXOAHbIX AAHHbIX

lNepBasa CTpOKa COAEPXUT Lienoe YMCNo - Konndectso namMmepeHum LIDAR'a, B KOTOpPbIX
O6Hapy>XeH 06beKT. Ecnn HYM B 04HOM n3MepeHnn 06beKTbl He OBHapYXXeHbl, TO CTPOKa
coaepxut yucno 0. Cnegyrowine CTPOKM NPUCYTCTBYHOT TOSIbKO €C/IN B NEPBOM YMCO 6ONbLUE
HYNS; OHM cogep)kaT Yepes npoben napbl YUCEN C NiaBatoLLen TOYKON - KoopauHaTbl X n'Y
TOUYKMN OBHapPY>XXEHHOro 06bekTa ¢ TOYHOCTbIO A0 0.1 MM. BTOopasi CTpoKa COAepXuT
KOOpAMHAaTbI U3 NepBOro U3MepeHus Nuaapa, B KOTOPOM OBHapPYXXEeH 0ObEKT, TPETbS - U3
BTOPOro N3MepEHUs,, B KOTOPOM OBHapY>XeH OOBbEKT U T.4,.

KommeHTapum

[oTOBbIE BUONMOTEKMN OIS peweHna 3agadun Ucnosib3oBaTb 3aripeLeHo. anMepr BXOOHbIX
OaHHbIX nNpeacTtaBJieHbl MO CCblJIKE U HE BbIBOAATCA B CaMOM 3aaHUN.

MpumMmepbl

anMepr TECTOBDbIX MOJIMTOHOB MNMpeacTaB/EHbI MO LaHHOWN CCblfKe.

PeweHue

[MceBOoKOA peLleHus:
from math import cos, radians, sin, pi

angle = int(input())

num_dimensions = int(input())

distance = int(input())

lidar_readings = list(map(int, input().split()))

result_dimensions = 0
detected_points = ]

foriin range(num_dimensions):
if lidar_readingsli] != O:

result_dimensions +=1
x_coord = lidar_readings[i] * cos(radians(angle / 2 - distance * i))
y_coord = lidar_readingsli] * sin(pi - radians(angle / 2 - distance * i))
x_coord = round(x_coord, 1)
y_coord = round(y_coord, 1) * (-1)
detected_points.append((x_coord, y_coord))

print(result_dimensions)
if result_dimensions > O:
for point in detected_points:
x_val, y_val = point
print("X:", x_val, "Y:", y_val)


https://bit.ly/3iwRWZN
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3apava Ha SLAM (1.1.3)

MpoaonxeHue npegbiaylei 3agaun(1.1.2)

Y /’"”‘4/

N306paxeHne cuctembl

Po6oTt o6opynoBaH LIDAR'oM. Yron ero ckaHnpoBaHus F rpagycos, Ha 3Ty F rpagycoB
npuxoautca P namepenun LIDAR'a. MakcrMmanbHoe paccTosiHue namepeHus - oo M
MunnmumeTpoB. Ecnn LIDAR He BUAUT 06BEKTA, TO COOTBETCTBYHOLLEE UBMEPEHNE UMEET
MakcumarsnbHoe 3HavyeHne. HyneBble KoopAnHaTbl fieKapToBOM cUcTeMbl koopanHaT OXY
coBnagatoT ¢ ueHTpoMm LIDAR'a, oT KOTOpOro oH namepsiet paccrosiHne. Ocb X 3TON CUCTEMBI
KoopAuHaT coBnagaeT c cepeamHoN cekTopa ckaHupoBaHus LIDAR'a. Kpome Toro, B cucteme
NPUCYTCTBYET NnonsipHasi cuctema KoopguHat. Ee nontoc coBnagaeT ¢ Ha4yaroM AeKapToBO#n
CUCTEeMbl KOOpAMHAT U LEHTPOM Nnaapa. A nonsipHas ocb (Hy/eBoM Jiyd) coBnagaeT ¢ ocbto X
[eKapToOBOM CUCTEMbI KOOpAMHAT.

apaHTMpyeTCs, YTO B 30HE BUAMMOCTM Nngapa HaxoguMTcsa ogHa cTeHa 6e3 3rmbos unim
yrnoB. Heo6xoAnMOo onpefennTb Yron Mexay ocbto X AeKapTOBOW CUCTEMbI KOOpPAUHAT U
CTEHOMN.

X, 0°

iy

N306paxkeHne ycrnoBus 3agaun

dopmaT BXOAHBIX AaHHbIX
MepBasi CTpOKa COAepXXUT Lenoe uncno — F — yron B rpagycax (F € [1; 360]).

BTopas cTpoka CoaepXuT Lienioe Yncno — P — KONn4yecTBo namepenuii (P € [1; 4096]).
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TpeTbsa CTPOKa COAepXUT Lenoe Yyncno — M — auctaHuusa namepenus LIDAR'a B
munnmmetpax (M € [1; 4000]).

YeTBepTas cTpoka COAEPXUT P Lenbix ymcen - nokasaHmsa LIDAR'a.
dopmaT BbIXOAHbIX AAHHbIX
Llenoe uncno - yron B rpaflycax Mexgy CTeHOMN 1 ocbto X (HanpaBneHne ABUXEHUsI po60Ta).
KommeHTapum

[oTOBbIE BUONMOTEKMN OIS peweHna 3agadn ncnonb3oBaTb 3arpeLweHo. anMepr BXOAHbIX
OaHHbIX nNpeacTtaBJieHbl MO CCblJIKE N HE BbIBOAATCA B CaMOM 3aaHUN.

MaTemMmaTunyeckas cuctema coBnafaeT ¢ 3agaden 1.1.2
MpumMmepbl

anMepr TEeCTOBDbIX MOJIMTOHOB MNMpeAcTaB/EHbI MO LaHHOW CCblfKe.

PeweHue

[MceBOoKoOA peLleHus:

Read angle F from input

Read number of dimensions P from input

Read lidar measurement distance M from input

Read lidar readings from input and store them in an array or list

# Convert the angle from degrees to radians
angle_rad = F * pi /180

# Initialize variables for wall distance and wall angle
wall_distance = infinity
wall_angle =0

# Iterate through the lidar readings

fori=0to P-T:
# Calculate the distance from the lidar reading
distance = M *sin(angle_rad)

# Update the wall distance and angle if a closer wall is found
if distance < wall_distance:

wall_distance = distance

wall_angle = angle_rad

# Increment the angle for the next lidar reading
angle_rad += (360 / P) * pi /180

# Convert the wall angle from radians to degrees
wall_angle_deg = wall_angle *180 / pi

# Output the wall angle
Print wall_angle_deg


http://bit.ly/3QAbU2y
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3apava Ha ynpaBneHne MOTOPOM MO onpeAeneHHOMY 3aKoHy (1.1.4)

Po60oT o6opyoBaH koniecamu guameTpoM N MM. Ero npuBobl cnoco6Hbl pa3BuBaTh
CKOPOCTb BpallleHus konec Ao M 00MHHwmuno6. PO60T NepeBo3nT XpynKuii rpy3s, KOTOpbIi
pa3pyLuaeTcs Npy YCKOPEHUM UM TOPMOXKEHMUU Bbllle P MC2cav. FapaHTMpyeTcs, U4To

NPMBOAbI MOTYT PasBUTb YCKOpeHue poboTa Bbllle P MC2cav . PaccTosiHMe nepemMellieHns
po6oTa - L MeTpoB.

Heo6xo0anMMO0 BblYMCNUTb MUHMMalbHOE BpeMsi npoesfa pobota T n ckopocTu poboTa yepes
Kaxable 0.1 ceKyHAbl.

L

Y

-<
|

N306pa)keHne CUCTEMbI

dopMaT BXOAHDbIX AaHHbIX
MNepBasa CTpoOKa COAEPXUT Lienoe uncno — N — amameTp konec B munnumetpax (N € [1; 250]).

BTopasi cTpoka CoZlepXXUT Liesioe YMcsio — M — MaKCuUMasibHas CKOpPOCTb NPUBOAOB B
o6opoTax B MUHYTY (M € [1; 400]).

TpeTbA CTPOKa COAEPXKUT YMCO C NiaBatoLLei TOYKON — P — MakCcMMasbHO AoNyCTMMOe
YyCKOpPEHMe / TOPMOXKEHUE, MPU KOTOPOM paspyliaeTcs rpy3 (P € [0.001; 5.0]).

YeTBepTas CTpOKa COLAEPXKMUT YMCNO C NnaBatoLen TOYKOM N ABYMS 3HaKaMK Nocrie 3ansiToun
— L — paccTosiHMe, Ha KOTopoe HeobxoanMMo nepeBe3Ty rpys (B meTtpax) (L € [0.01; 100.00]).

dopmaT BbIXOAHbIX AAHHbIX
T*10+1 cTpoK.

MNepBasa CTpOKa COAEPXXUT MUHMMAlbHOE BPEMS Npoe3fa B CeKyHAax, C TOYHOCTbHO A0 0.1
cekyHabl. Cneaytowme T*10 CTpOK coaep>kaT CKOPOCTM po60oTa B KaXKAbl MHTEpPBan BPEMEHU
B M/c (c TouHocTbto fo 0.007 m/c). MNpu 3TOM BTOpasi CTPOKA COAEPXKUT CKOPOCTb B MOMEHT
CTapTa, To ecTb uncno 0 M/c, TpeTbs - CKOPOCTb B MOMeHT BpeMeHu 0.1 ¢, yeTBepTas -
CKOPOCTb B MOMEHT BpeMeHnu 0.2 ¢ n T.4. [ocneaHsas CTpoka COAEPXKUT CKOPOCTb poboTa B
MOMeHT BpeMeHu T ¢, To ecTb 0 M/c.

KommMmeHTapum
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@ Innopolis Open

[oTOBbIE BUONNMOTEKMN OIS peweHna 3agadn ncnonb3oBaTb 3arpeLweHo. anMepbl BXOAHbIX

OaHHbIX nNpeacTtaBJieHbl MO CCblJIKE N HE BbIBOAATCA B CaMOM 3aaHUN.

MpumMmepbl

anMepr TECTOBDbIX MOJIMTOHOB MNMpeAcTaB/EHbI MO LaHHOW CCblfKe.

PeweHue

Kop pelueHuns Ha si3bike Python oT 04HOro U3 y4aCTHUKOB:
import math

d = float(input())
d /=1000
m = float(input())
a_mx = float(input())
| = float(input())
vmx = ((math.pi * d * m) / 60)
dv=a_mx/10
sqv =a_mx*|
ans =]
#print(vmx, sqv)
if sqv <= vmx * vmx:
#print(sqv, vmx)
#Hprint("#1")
v = math.sqrt(sqv)
#print("&", v)
tl1=v/a_mx
Hprint("t1", t1)
t=0
while t <=t
vV=a_mx*t
t+=0.1
ans.append(round(v, 3))
VvV =a_mx*tl
va=v
while (t<2*tl)and v!=0:
V=va-a_mx*(t-1l)
t+=0.1
ans.append(round(v, 3))
else:
t1=vmx/a_mx
t2 = (I - vmx * tl) / vmx
t=0
v=0
while t < tl:
v=a_mx*t
t+=0.1
ans.append(round(v, 3))
while t < t1+ t2:
V = vmx
ans.append(round(v, 3))
t+=0.1
while (t<2*t1+12) and (v!=0):
V=vmx-a_mx* (t-tl-12)
ans.append(round(v, 3))
t+=0.1
Hprint(vmx)
print(len(ans) * 0.1)
foriinans:
print(i)
print(0)


http://bit.ly/3iuprfs
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3apava Ha KomnbloTepHoe 3peHue (1.1.5)

EcTb nsobpaxkeHne ¢ BbICOTON H nukcenen n wmnpuHon W nukcenen. Heo6xoanmo BbIBECTU
Hanbosee BCTpevatoLmiica B KapTuHKe LBeT 13 cnucka: (RED, YELLOW, GREEN, BLUE, PINK,
WHITE, BLACK)

Cxema nepeBofa 13 Haubonee BCcTpeyatoLlerocs useta B popmate HSV B TEKCTOBbIN
BapuvaHT MOXXHO HanTK NO AaHHoW ccbisike. Gann cogepXuT 18 cTpok, Kaxxaas U3 KOTopbIX
npeacTaBnseT cobom rpaHuLbl H SV 0T Ha4yanbHOro 3HaYeHUs BKAKOYUTENBHO U A0
KOHEYHOro BKJIKOYUTESNIbHO, KOTOPbIE HY>XXHO NPOBEpUTb No Nopsaky. lNepsBoe nonagaHve B
rpaHuubl HSV 13 danna n 6yget 0603HayaTb KOHEYHbIN LBET.

H[Hue] - (H € [0; 359]) S[Saturation] - (S € [0; 255]) V[Value] - (V € [0; 255])

©® 20 60 255 125 255 'RED’ _> RED .
O0<=H<=20and 60 <=5 <=255and 125 <=V <= 255

Mpumep ycnosus ansa nepesofa na HSV B TekcT

MpuMep NPOCTOro N306paXkeHns

B AaHHOM n306pakeHnn Hanbonee BCTpeyaroLmics LuBeT KpacHblM(RED)

®dopmaTt BXOAHDbIX faHHbIX

MepBas CTpoKa COAEPXXUT 2 Lenbix Yncna — H u W — BbiCcOTa U LUIMPUHA N306paXKeHUs B
nukcenax (H € [50; 4000], W € [50; 4000]).

BTopas cTpoka cofaepuT Yyepes npoben H Ha W KofoB LBeTa B LUeCTHaALaTEPUYHON
cucteme cuucneHus. Kog BbirnaauTt kak RRGGBB, rae RR 3TO WeCcTHaauaTepnuyHoe Yncno
onucbiBatoLL,ee 3HaYeHMe KpacHOro KaHasna B nukcerne (Npu nepeBofe B AECATUYHYHO OHO
npuHMMaeT 3HadeHus [0, 255]), GG aHanorMyHo onucbiBaeT 3eeHblil KaHan B NUKcene, a BB
onucbiBaeT CUHUN.

dopmart BbIXOAHbIX AaHHbIX

OAHoO cnoBo - Hanbonee BcTpevarowmica uset 3 cnucka: (RED, YELLOW, GREEN, BLUE, PINK,
WHITE, BLACK)

KommMmeHTapum

FoToBble 6MGIMOTEKM ANA peLleHnsa 3aAauM UCMOb30BaTh 3anpeLlleHo. PeliaTb 3agayvy
MeTOZ0M noabopa 3anpeLLeHo.


http://bit.ly/3Xo9KFu
https://bit.ly/3XrzH7b
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anMepr BXOAHbIX AaHHbIX NpeacTaBJiEHbI MO CCblJIKE U HE BbIBOAATCA B CaMOM 3alaHUMN.

B naHHOM 3agaye BaM creymanbHO AaHO 5 OTKPbITbIX KAPTMHOK C OTBETAaMM, YTOObI Bbl
CMOT/IM [OBECTUN anropuT™M 4o ugeana. ANrOpuTM HYXXHO ONTMMU3MPOBATb Ha OCHOBE 3TUX
N306pakeHunmn.

MpumMmepbl

anMepr TECTOBDbIX MOJIMTOHOB MNMpeAcTaB/EHbI MO LaHHOW CCblfKe.

PeweHue

Kopg pelweHus Ha s3bike Python:

import numpy as np
import os
import matplotlib.pyplot as plt

# find most commmon color in the image

def centroid_histogram(clt):
# grab the number of different clusters and create a histogram
# based on the number of pixels assigned to each cluster
numLabels = np.arange(0, len(np.unique(clt.labels_)) + 1)
(hist, _) = np.histogram(clt.labels_, bins=numLabels)
# normalize the histogram, such that it sums to one
hist = hist.astype("float")
hist /= hist.sum()
# return the histogram
return hist

def plot_colors(hist, cluster_centers_):
# initialize the bar chart representing the relative frequency
# of each of the colors
bar = np.zeros((50, 300, 3), dtype="uint8")
startX =0
# loop over the percentage of each cluster and the color of
# each cluster
for (percent, color) in zip(hist, cluster_centers_):
# plot the relative percentage of each cluster
endX = startX + (percent * 300)
import cv2
cv2.rectangle(bar, (int(startX), 0), (int(endX), 50),
color.astype("uint8").tolist(), -1)
startX = endX
# return the bar chart
return bar

class KMeans:
def _init__(self, n_clusters=8, max_iter=300, tol=le-4):
self.n_clusters = n_clusters
self.max_iter = max_iter
self.tol = tol

def fit(self, X):

self.labels_ = np.zeros(X.shape[0])

self.cluster_centers_ = np.random.uniform(X.min(), X.max(), size=(self.n_clusters, X.shape[1]))

for tmp_i in range(self.max_iter):
self.labels_ = np.argmin(np.linalg.norm(X[;, np.newaxis, ;] - self.cluster_centers_, axis=2), axis=1)
new_centers = np.array([X[self.labels_ == clus].mean(axis=0) for clus in range(self.n_clusters)])
if np.linalg.norm(self.cluster_centers_ - new_centers) < self.tol:

break

self.cluster_centers_ = new_centers

def predict(self, X):
return np.argmin(np.linalg.norm(X[;, np.newaxis, ;] - self.cluster_centers_, axis=2), axis=1)


https://bit.ly/3VXzDKZ
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def find_most_common_color(path, name):
# open the txt file with the image
img = np.loadtxt(path)
# convert to RGB
img = rgb_to_hsv(img)
# save image as txt file with width and height
if name in should_not_check:
return None

print("")
print(name)
line = str(img.shape[0]) + "' + str(img.shape[1])

img_data = img.reshape(-1, 3)
with open('tests\\' + name, 'w') as f:
for pixel in img_data:
#convert pixel to hex
hex_color ='%02x%02x%02x' % (pixel[0], pixel[1], pixel[2])
fwrite(hex_color +'")

# np.savetxt('tests\\' + name, img_data, fmt='%d)
with open('tests\\' + name, 'r+') as f:

content =frread()

f.seek(0, 0)

fwrite(line.rstrip(\r\n') + \n' + content)

# reshape the image to be a list of pixels

img = img.reshape((img.shape[0] * img.shape(l], 3))

# cluster the pixel intensities

clt = KMeans(n_clusters=3)

cltfit(img)

# build a histogram of clusters and then create a figure

# representing the number of pixels labeled to each color
hist = centroid_histogram(clt)

bar = plot_colors(hist, clt.cluster_centers_)

# show our color bart in descending order

plt.figure()

plt.axis("off")

plt.imshow(bar)

# save image in the folder 'color_histograms'
plt.savefig('color_histograms/' + name + .png')

# find the most common color

most_common_color = clt.cluster_centers_[np.argmax(hist)]
return most_common_color

# RGB to HSV without cv2
def rgb_to_hsv(color):
r, g, b = list(map(int, color))
print(r, g, b)
r,g,b=r/2550,9/2550,b /2550
cmax = max(r, g, b)
cmin = min(r, g, b)
diff = cmax - cmin
if cnax == cmin:
h=0
elifcmax ==r:
h = (60 * ((g - b) / diff) + 360) % 360
elifcmax == g:
h = (60 * ((b - r) / diff) + 120) % 360
elif cmax == b:
h = (60 * ((r - g) / diff) + 240) % 360
if cmax == O:
s=0
else:
s = (diff / cmax) * 256
V = cmax * 256
return list(map(int, [h, s, v]))

def color_to_answer(color):
# RGB to HSV
hsv = rgb_to_hsv(color)
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# get color description

print(hsv)

color_description = get_color_description(hsv)
return color_description

check_colors = [((0, 20, 60, 255,125, 255), 'RED"),
((21,60, 60, 255, 125, 255), 'YELLOW"),
((61,90, 60, 255, 125, 255), 'GREEN!),
((97,120, 60, 255, 125, 255), 'GREEN!),
(121,155, 60, 255, 125, 255), 'GREEN),
(156,180, 60, 255, 125, 255), 'BLUE)),
((181, 200, 60, 255, 125, 255), 'BLUE'),
((201, 260, 60, 255, 125, 255), 'BLUE)),
((261, 300, 60, 255, 125, 255), 'PINK'),
((301, 316, 60, 255, 125, 255), 'PINK),
((317, 344, 60, 255, 125, 255), 'PINK!),
((345, 359, 60, 255, 125, 255), 'RED'),
((266, 338, 30, 255, 200, 255), 'PINK!),
((300, 359,100, 160, 50, 200), 'RED"),
((266, 316, 20, 255, 80, 255), 'PINK),
((156, 220, 20, 255, 200, 255), 'BLUE"),
((0, 359, 0,125, 125, 255), 'WHITE),
((0, 359, 0, 255, 0, 124), 'BLACK)]

def get_color_description(hsv):
# H - Hue [0 - 359] hsv[0]
# S - Saturation [0 - 255] hsv([1]
#V - Value [0 - 255] hsv|[2]
for tmp_color in check_colors:
if tmp_color[0][0] <= hsv[0] <= tmp_color[0][1] and tmp_color[0][2] <= hsv[1] <= tmp_color[0][3] and \
tmp_color[0][4] <= hsv[2] <= tmp_color[O][5]:
return tmp_color[l]
return 'UNKNOWN'

should_not_check =]

def what_to_check(tests_names):
for test in tests_names:
test_name = test.split('.")[0]
should_not_check.append(test_name)

if _name__=="'_main__"
# create directories if it doesn't exist
if not os.path.exists('color_histograms'):
os.makedirs('color_histograms')
# load all images from the folder 'taskl15\pictures
path = 'task15\\pictures'
images = os.listdir(path)
path2 = 'taskl5\\color_histograms'
tests = os.listdir(path2)
what_to_check(tests)
for image in images:
image_name = image.split(".')[0]
image_path = os.path.join(path, image)
try:
answ = find_most_common_color(image_path, image_name)
if answ is not None:
answ = color_to_answer(answ)
print(answ)
with open(image_name + 'clue','W') as f:
fwrite(answ)
except:
print('Error:' + image_name)

Innopolis Open
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BTopas yacTtb 3apay
3apgava Ha onTuMM3aumio paboTbl nngapa (2.1.1)

MpoponxeHue 3agaun(1.1.3)

X, 0°

Vg

N306parkeHne cucTeMbl

Po6oT o6opynoBaH LIDAR'oM. Yron ero ckaHnpoBaHus F rpagycoB, Ha aTu F rpagycos
npuxoautca P uamepenun LIDAR'a. MakcMmanbHoe paccTosiHMe namepeHus - oo M
MunnnmeTpoB. Ecnu LIDAR He BUAUT 06beKTA, TO COOTBETCTBYHOLLIEE USMEPEHNE UMEET
MakKcuMasibHoe 3HavyeHune. HyneBble KOOpANHATbI AeKapToOBOWN cucTeMbl kKoopanHat OXY
coBnagarT ¢ ueHTpoM LIDAR’a, OT KOTOPOro oH namepseT pacctosiHne. Ocb X 3TON CUCTEMDI
KoopAuHaT coBnagaeT C cepefmHon cekTopa ckaHupoBaHus LIDAR'a. Kpome Toro, B cucteme
NPUCYTCTBYET NosisipHasa cuctemMa koopauHart. Ee nontoc coBnagaeT ¢ HavyarioM feKapTOBOM
CUCTEeMbl KOOpAMHAT U LEHTPOM Nuaapa. A nonsipHas ocb (Hy/1ieBoM iyd) coBnagaeT ¢ ocbto X
0eKapTOBOM CUCTEMbI KOOpAMHAT.

KoHTponnep po6oTa He ycneBaeT o6pabaTbiBaTb BCe NokasaHus LIDAR'a ¢ TpebyeMbim
6bicTpogenicTBuem. NapaHTupyetcs, 4to LIDAR BuAUT 0anvH 06bEKT N3 cneayroLllero Ccnucka:
napannenenunes / ky6 (tun 1), uunuuap (tun 2), npsmas cteHa (Tvn 3), cTeHa ¢ BbINyK/bIM
yrnom (Tvn 4), cTeHa ¢ BOrHyTbIM yrfioM (Tun 5). FapaHTUpyeTcs, YTO O6BbEKT 3aHMMaET He
mMeHee 1/10 oT Bcero uncna namepenui (ot ymicna P).

dopmaT BXOAHbIX AaHHbIX
MepBasa CTpoKa CoAepXUT Lienoe uncno — F — yron B rpagycax (F € [1; 360]).
BTopas cTpoka CoAepXuT Lienioe Yncno — P — KonNn4yecTeo namepenuii (P € [1; 4096]).

TpeTbsa CTpOKa COAepXUT Lenoe Yyncno — M — auctaHuusa namepenus LIDAR'a B
munnmumetpax (M € [1; 4000]).

YeTBepTas CTpoKa coaepXUT P Lenbix yncen - nokasaHus LIDAR'a.
dopmMaT BbIXOAHbIX AAHHbIX
Lienoe uncno - Tun o6bekTa, KoTopbin 3adukcupoan LIDAR.

KommMmeHTapum
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[oTOBbIE BUONNMOTEKMN OIS peweHna 3agayvn ncnosib3oBaTb 3aripeLieHo. anMepr BXOAHbIX
OaHHbIX nNpeacTtaBJieHbl MO CCblJIKE N HE BbIBOAATCA B CaMOM 3aaHUN.

MaTemMaTunyeckasi cuctema conagaer ¢ 3agadamm 1.1.2u1n 1.1.3
Mpumepbl

anMepr TECTOBDbIX MOJIMTOHOB MNMpeAcTaB/EHbI MO LaHHOW CCblfKe.

PeweHue

[MceBOooOKOA peLLEHUS:

Read the angle F in degrees.

Read the number of dimensions P.

Read the lidar measurement distance M in millimeters.
Read the P lidar readings and store them in a list called m.
Calculate the angle between each lidar measurement:

If P is odd, divide F by 2 and then divide it by (P // 2). Store the result in delta_angle.

If P is even, divide F by (P - 1) and store the result in delta_angle.

Set the scanning angle s to F divided by 2.

Create an empty list called result to store intermediate results.

Create an empty list called temp to store transformed lidar readings.

Set x1 and y1 to positive infinity to initialize the coordinates of the first lidar measurement.

Create empty lists called xsl, ys1, xs2, ys2 to store intermediate coordinates.

Iterate from O to P-1:
a. Check if the lidar reading m[i] is not equal to M:

Create a 2D point g with the coordinates [m[i], O].

Convert the scanning angle s to radians and store it in sf.

Create a rotation matrix using sf and store it in a variable called rotation_matrix.
Apply the rotation matrix to the point g, and store the result in a 2D point called x.
Invert the sign of the y-coordinate of x.

Append x to the temp list.

b. Subtract delta_angle from the scanning angle s.

Assign the transformed lidar readings from the temp list to the coords variable.

Set x1and y1to the x and y coordinates of the first point in coords.

Set x2 and y2 to the x and y coordinates of the last point in coords.

Create an empty set called m_values to store the rounded distances between points.
Iterate over the coordinates (x, y) in coords[1:-1]:

Calculate the distance d as the sum of the Euclidean distances between (x1, y1) and (x, y) and between (x2, y2) and (x, y).
Round the distance d to the nearest integer and add it to the m_values set.

If the size of the m_values set is less than or equal to 3:

Print 3 (indicating a straight wall type) and exit.
Set xcl and yc1 to the coordinates of the middle point in coords.

Set xc2 and yc2 to the coordinates of the center between (x1, y1) and (x2, y2).

Set x3 and y3 to O, O as the initial coordinates.

Set ds to negative infinity to store the maximum distance.

Iterate over the coordinates (x, y) in coords[l:-1]:

Calculate the distance d as the sum of the Euclidean distances between (x1, y1) and (X, y) and between (x2, y2) and (X, y).

If the distance d is greater than ds, update x3 and y3 with the current (x, y) coordinates, and update ds with d.
Set pl to [x1, y1].


http://bit.ly/3HrKDLn
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Set p2 to [x2, y2].
Set p3 to [X3, y3].
Calculate the angle between pl-p3 and p2-p3 using the calculate_angle function.

Calculate the Euclidean distances am and bm between pl-p2 and p4-p3, respectively.

Calculate the cosine of the angle using the dot product of the vectors a and b divided by (@am * bm).

Use the inverse cosine (acos) function to calculate the angle in radians.

Convert the angle to degrees and round it to the nearest integer.

Assign the angle to a variable called angle.

If the angle is equal to 90 and the distance from (0, O) to (x3, y3) is less than the distance from (0, O) to (xc2, yc2):

Print 1 (indicating a parallelepiped/cube type) and exit.
If the distance from (O, 0) to (x3, y3) is greater than the distance from (0, O) to (xc2, yc2):

Print 5 (indicating a wall with a concave angle type) and exit.
Create an empty set called m_values to store the rounded distances between points.

Iterate over the coordinates (x, y) in coords[l:coords.index([x3, y3])]:
Calculate the distance d as the sum of the Euclidean distances between (x1, y1) and (X, y) and between (x3, y3) and (X, y).
Round the distance d to the nearest integer and add it to the m_values set.

If the size of the m_values set is less than or equal to 2:

Print 4 (indicating a wall with a convex angle type).
Otherwise:

Print 2 (indicating a cylinder type).
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3apayva Ha peryiMpoBKy aBToMaTU3MpoBaHHOro noesaa (2.1.2)

ABTOMaTu3MpoBaHHbIn noesp, ¢ NMNAL-KoOHTpoNIepoM ABMXKETCA BAOb 3a4aHHOIO NyTH

[Npumep aABMXKeHUA noesga

M3BecTeH nNyTb ABMXEHUA nNoe3fa B BUAe N nocnefoBaTesfibHbIX TOUYEK, paCCTOSAHUE MeXay
KOTOpbIMU paBHO Ax = const = 1 M. U3HavyanbHaa cCKOpoCTb noe3fa paBHa I/, Macca noesga
paBHa M. [IBMXeHue Mexay CoOCeJHUMU TOYKaMN MOXHO CYMTaTb JIMHEMHO-HaNpaB/iIEHHbIM U
paBHOYCKOPEHHbIM. YCKOpeHue rnoesga nponcxoanT KOHTPOSIMPYEMO C KONJIMHEeapHON

HanpaBneHuto asmxeHns cunoi F~ (0 <= |F” | <= FmaxFmax).

[nAa ynpolieHna cymtaeTcs, 4To ApPYrux CU Ha Noesp He oKa3blBaeTcs, U UBMEHeHNe
HanpaBneHUs ABWXEHUS Noe3fa He BANSET Ha MOy b ero CKOpoCTH (TpeHne OTCyTCTBYET).
N3meHeHune F~ npumeHsietcs MUO-KOHTPONIEPOM MIHOBEHHO. MNpu ABUXEHUN NOE3 CXOAUT
C penbc, eCNn €ro MoAysb CKOPOCTY |V | NpeBbIWaeT MaKCMMasbHY0 CKOPOCTb A5 TEKYLLEro

yyacTka Vmax0, 3aaBaeMyto cneayolmmM o6pasom:
Vmaxo=Vmax*2 —(1 — cosa) * Vfactor
Vfactor=const=500

ae Vmax - MakcMManbHasi CKOpoCTb st npsiMoro yyacTka nyt (a = 0). Yron a aiBnsietca
yrnom mexgy Tekywmum (BC”) v npeablaywum (AB”) HanpaBieHUsiMuU ABuxXeHus noesga (P) Ha
CerMeHTax nyTu:

-

Yron MeXxay cerMeHTamMu
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[iB/>KeHne noesaa NpoMcxXoauT C aBTOMATU3UPOBAHHbIM PeryimpoBaHneM CTaHAapTHOro
NWA-koHTponnepa, koapduumeHtbl Cp, C1, Cb KOTOPOro n3BecTHbl. OLnb6Ka
koHTponnepa EOE0 B MOMEHT BpeMeHM paBHa:

E0=43%Vmax0—V0

e Vo - Tekywas ckopocTb noesga. Eo Hanpsamyto uncneHHo nepefaeTcs Ans peryaMpoBaHuns
F~ B NMUO-kKoHTpoOnnep:

Cout=Cr*e(t)+Cr*[e(t)*dt+Cp*deae(t)
MNO-KOHTpoOnnep NpoM3BoANT BCe OOHOB/EHUS € YacToTon FREQ = const = 10000y,
dopmaT BXOAHbIX AAHHbIX

MepBas CTpoKa COAepXXUT 1 Liesioe YMCO U 4 Bel,eCTBEHHbIX YMC1a COOTBETCTBEHHO Yepes
npo6en: N, V, Fmax, M, Pmax, rpe:

- N — KonnyecTBo Touek nyTv noesga (0<KN<10%);
« V — HauvanbHas ckopocTb noesga B M/c (0<V<102);

* Fmax— Moaynb MakcumManbHo npumMmeHnmoi MNO-KOHTPONIepoM CUon B HbFOTOHaX

(1<Fmax<103),'
« M — macca noesga B kunorpammax (1<M<10°);

* Pmax— makcumanbHblit uMnynbe noesaa (Pmax= M * Vmax) pns geuxkeHus no npamoi (a = 0)
B Kr*M/C (1<Pmax<104).

BTopas cTpoka coaepXuT 3 BelLleCTBEHHbIX YMC/la COOTBETCTBEHHO Yepes npoben: Cp, CI, (b,
roe:

- Cp — nponopuyoHanbHas coctasnstowas MN-kontponepa (0<=Cr<10?);

« CI— unTerpupytowas coctasnsiowas MU-kontponepa (0<=C1<10?);

- Cp- puddepeHumpytowas coctaBnstowas MJ-konutponepa (0<=Cp<10?);
Nanee nayT N CTPOK, COCTOALLME U3 2 BELLLECTBEHHbIX YMC/a Yepes npoben: X, Y :
« X — KOOpAVHaTa NyTu no ocu X B MeTpax (—108<X<10°);

* Y — KoopauHaTa nyTvt no ocu Y B metpax (—108<Y<109).

dopmaTt BbIXOAHbIX AaHHbIX

[lepBas cTpoka — eANHCTBEHHOE c/ioBO DONE, ecnv cCMMynALmMa NnponsBefeHa yCrneLHo.
CnoBo FAIL, ecnv NpOUCXOAWT HapyLUEHNe YKa3aHHbIX TPe60BaHUIN K CKOPOCTH Noe3aa;


https://ru.wikipedia.org/wiki/%D0%9F%D0%98%D0%94-%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%98%D0%94-%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
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BTopas cTpoka — 0OA4HO BeLLEeCTBEHHOE YMC/O0 C TOYHOCTbIO 10 COTbIX — Bpemsl T B CEKYHAAX B
paMKax A0onycCTUMOW OWNGKK, 32 KOTOPOEe Moe3f, NponaeT yKasaHHbI WY AOCTYMNHbIV NyTb:

Tcorrect*0.95<=T<=Tcorrect*x1.05
KommMeHTapum

0TOBbIE BUGNNOTEKM AN PeLleHnst 3af4a4mM UCNOoNb30BaTb 3anpeLeHo. MNpumMepbl BXOAHbIX
[laHHbIX NPeACTaB/eHbl MO CCbIJIKE U He BbIBOASITCS B CAMOM 3af,aHUMu.

Mpumepnbl
lMpuMepbl TeCTOBbIX NMYTEN ABUWXXEHUS rnoesa npeacraBieHbl N0 4aHHOW CCbISIKe.

MpepocTaBieHHble TECTbI AENATCA Ha NATb KaTeropuin No Mepe MoBbILLEHNS CTIOXHOCTM:
« Ona tectos [1; 10] rapaHTupyetca, uto V>0, Cp, C1, Cp=0, Va(a = const = 0).

« Ona tectos [11; 30] rapanTtupyetcs, uto V>>0, Cp, C1, Cp=0.

« Ona tectos [31; 40] rapanTtupyetcs, uto C1, Cp=0.

« Ons tectos [41; 50] rapanTtupyetcs, uto Cr=0.

 Ana TecToB [51; 100] AONONHUTENbHbIX YCIOBUI HE NPEAYCMOTPEHO.

PelwleHue

Koga pelueHus Ha A3bike Python:

import math
import os

def distance(x0, y0, X, y):
dx = (x - x0)
dy = (y-y0)
return dx *dx + dy * dy

def calc_angle_cos(x0, yO, X1, y1, X2, y2):
VO1Ix = x1 - xO
vOly = y1-yO
V12X = x2 - X1
VI2y =y2 -yl
# Dot product (vO1v12)
dp = (VOIX *VI2x) + (VOly * VI2y)
#vOllen
vO1l = math.sqgrt(vO1x * vO1x + vOly * vOly)
# V12 len
V12| = math.sgrt(vi2x * vI2x + vI2y * v12y)
# Angle cos
a_cos =dp/voll/vi2l
return a_cos

def calc_max_velocity(angle_cos, VMax, VFactor):
result = VMax * math.pow(2, -(1 - angle_cos) * VFactor)
return result

TEST_COUNT =100

#KP=0.5
#KI1=10.0


http://bit.ly/3XXvMPX
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#KD=0.3
VCOEF =500.0

for index in range(TEST_COUNT):
print('Solving Test!, str(index) + '/ + str(TEST_COUNT - 1) +'..")

# Simulation delta time in seconds
STEP_DT = 0.001

f_input = open(os.path. join(os.path.dirname(__file_), "./tests/" + str(index)), 'r")
lines = f_input.readlines|()

args = lines[O].split('")

N = int(args[0])

V = float(argsll])

FMax = float(args[2])

M = float(args[3])

MVMax = float(args[4])

VMax = MVMax /M

args = lines[1].split('")
CP = float(args[0])

Cl = float(args[1])

CD = float(args[2])

# Max acceleration
AMax = FMax /M

# Train Velocity

trv=V

# Current Sample
cur_s=0

# Current per-sample distance
cur_sd = 0.0

# Controller integral
c_i=0.0

# Current time (answer)
t=0.0

# Previous sample pos
x0=0.0

y0=0.0

# Previous error

prev_e = 0.0

# Fail flag

fl_fail = False

debug_d =0.0
debug_max_alpha = 0.0
debug_min_alpha = math.inf
debug_min_deltav = math.inf

while cur_s < N:
# Target sample pos
s_pos = lines[cur_s + 2].split('")
x2 = float(s_pos[0])
y2 = float(s_pos[1])

# Current sample pos

x1=0.0
y1=0.0
if cur_s > 0O:

ps_pos = lines[cur_s + 1].split(" ')
x1 = float(ps_pos[0])
y1 = float(ps_pos[1])

# Distance between current and previous samples
s_d = distance(x], y1, X2, y2)

s_maxvelocity = VMax

s_angle_cos = 0.0

ifcur_s>T1:
s_angle_cos = calc_angle_cos(x0, yO, x1, y1, X2, y2)
s_maxvelocity = calc_max_velocity(s_angle_cos, VMax, VCOEF)

# Current error
cur_error =s_maxvelocity *3.0 /4.0 - tr_v
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c_i+=cur_error * STEP_DT

# Current acceleration

a=0.0#0<->FMax/M

f = max(min(CP * cur_error + Cl * c_i + CD * (cur_error - prev_e) / STEP_DT, FMax), -FMax)
a=f/M

debug_min_deltav = min(debug_min_deltav, s_maxvelocity - tr_v)
#print('V:, round(tr_v, 3), '/, round(s_maxvelocity, 3), 'ERR!, round(cur_error, 3), 'ACC:, round(a, 3))

if tr_v >= s_maxvelocity:
#print('SIMULATION FAIL', str(tr_v), str(s_maxvelocity))
fl_fail = True
break

# Delta distance per this step
d = (STEP_DT *tr_v) + (@ * STEP_DT *STEP_DT) / 2.0

if cur_sd >s_d:
print("We have a problem!") #ToDo
break

cur_sd +=d
tr_v+=a*STEP_DT

# If we go over sample distance
if cur_sd >=s_d:

cur_s+=1

cur_sd -=s_d

debug_d +=s_d

ifcur_s>0:
X0 = x1
YO =yl

t+=STEP_DT
prev_e = cur_error

f_clue = open(os.path.join(os.path.dirname(__file_), "../tests/" + str(index)) + 'clue', 'W')
if fl_fail:
f_clue.write('FAIL\n')
print('Done! Fail', round(t, 2))
else:
f_clue.write('DONE\N')
print('Done! Success', round(t, 2))
f_clue.write(str(round(t, 2)))
f_clue.close()

#print('MIN DELTA VELOCITY: ', debug_min_deltav)



