JIOJIATOK A

Hpuknan koay miakaovenHss 10 MongoDB

async def connect to db():

global client, db

try:
client = AsyncIOMotorClient ("mongodb://localhost:27017")
db = client["drone db"]
print("'ﬂ Ilopxsouenne k MongoDB ycTaHOBJIEHO")
return db

except Exception as e:
print(f")( Oumbkxa nopkiodeHmUst kK MongoDB: {str(e) }")
raise

async def close db_ connection() :
if client:
client.close ()
print (" X Momxmouenme x MongoDB saxpmTo")

async def get drones collection():
if db is None:
await connect to db()
return db["drones"]

async def get users collection():
if db is None:
await connect to db()
return db["users"]

async def record flight history(drone id: str, position: Optional[dict],
str) :
collection = await get drones collection()
await db["flight history"].insert one ({
"drone_id": drone id,
"position": position,
"status": status,
"timestamp": datetime.utcnow ()

63

status:



JIOIATOK B

Ipuxaaxg WebSocket B3aemouii

async def handle websocket (websocket: WebSocket) :
await websocket.accept ()
drone manager.clients.append (websocket)
logger.info ("HoBuit WebSocket knienT nimgkimoueHo")

try:
while True:
data = await websocket.receive text()

try:
msg = json.loads (data)
logger.debug(f"@ﬁ WebSocket nmoBigmoMnenusi: {json.dumps (msg,

indent=2)}")
if msg["type"] == "get drones":
await websocket.send json ({
"type": "drones_update",
"drones": list(drone manager.drones.values())
})
elif msg["type"] == "add drone":

drone = msg.get ("drone", {})
drone data = {
"start": drone.get ("start",
drone manager.base location),

"end": drone.get ("end", drone manager.base location),

"addressStart": drone.get ("addressStart", "Bazsa"),
"addressEnd": drone.get ("addressEnd", "Basa'"),
"useAI": drone.get ("useAI", True),
"path": drone.get ("path")

}

drone id = await drone manager.add drone (drone data)
await broadcast drones ()
await websocket.send json ({
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"status": "success",
"drone_id": drone id,
"message": "JlpoH ycnimHO momaHO"
})
elif msg["type"] == "start drone":
if await drone manager.update drone status(msg["drone id"],
"moving") :
await broadcast drones ()
elif msg["type"] == "pause_ drone":
if await drone manager.update drone status(msg["drone id"],
"paused") :

await broadcast drones ()

elif msg["type"] == "remove drone":
if await drone manager.remove drone (msg["drone_ id"]) :
await broadcast drones ()



65

elif msg["type"] == "clear drones":
await drone manager.clear drones ()
await broadcast drones ()

elif msg["type"] == "drone_ completed":
await drone manager.update drone status(msg["drone id"],
"completed")
await broadcast drones ()
elif msg["type"] == "chat_command":
user input = msg.get ("text", "").strip()
if not user input:
raise ValueError ("llopoxHs xoMaHza')
command = await ask ollama (user input)
commands to run = command.get ("multiple commands",
[command])
results = []
for cmd in commands to run:
action = cmd.get ("action")
drones = cmd.get ("drones", [])
target = cmd.get ("target", "")
formation = cmd.get ("type", "")
if action == "formation":
target coords = await
drone manager.geocode address(target) if target else drone manager.base location
for i,  in enumerate (drones):
offset = |
math.cos(i * 2 * math.pi / 3) * 0.005,
math.sin(i * 2 * math.pi / 3) * 0.005
] if formation == "triangle" else [0, 0]
drone data = {
"start": |
drone manager.base location[0] +
offset[0],
drone manager.base location[1] +
offset[1]

i

"end": target coords,
"addressStart": "Baza'",
"addressEnd": target or "Basa"

}

drone id = await

drone manager.add drone (drone_data)
await

drone manager.update drone status(drone id, "moving")
results.append (drone_id)

elif action == "move":
target = cmd.get ("target") or cmd.get ("destination")
target coords = await

drone manager.geocode address(target) if target else drone manager.base location
avoid zones = cmd.get ("avoid zones", [])

if not drone manager.drones:



drone data = {
"start": drone manager.base location,
"end": target coords,
"addressStart": "Baza'",
"addressEnd": target or "Bazma'",
"useAI": True,
"avoid zones": avoid zones
}
drone id = await
drone manager.add drone (drone_data)
await
drone manager.update drone status(drone_ id, "moving")
results.append (drone_id)
else:
for drone id, drone in
drone manager.drones.items() :

drone["end"] = target coords
drone["addressEnd"] = target
drone ["useAI"] = True

new_path = await
drone manager.generate route (
drone["current"],
target coords,

zones=weather state.weather zones,

avoild zones=avoid zones

drone["path"] = new path
await

drone manager.update drone status(drone id, "moving")
results.append (drone_id)

await broadcast drones ()
await websocket.send json ({
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"type": "chat result",
"status": "success",
"message": f"KomMaunm BMKOHaAHO. OHOBJIEHO HOPOHiB:
{len(results) }",

"drone_ids": results

})

else:

await websocket.send json ({
"status": "error",
"message": f"HeBipmommiz Tmn noBimomneHHs: {msg['type'l]}"

})

except Exception as e:
logger.error(f")( lloMmnka o6pobkm mnoBimomieHHsi: {e}")
await websocket.send json ({
"status": "error",
"message": str(e)

1)

except WebSocketDisconnect:
logger.info("Qk WebSocket Bigksioueno")
finally:
if websocket in drone manager.clients:
drone manager.clients.remove (websocket)



JIOJIATOK B

HPUKJIAA ITPOMTY JJIsA LLM MOJIEJII

def optimize waypoints with context (origin, destination, avoid zones,
raw _waypoints) :

prompt = f" mn

Ty HaBiTauiiHMIi areHT [OJsT OPOHIiB.

IoBynyi ONTMMAaNBLHMI MapupyT Bim Toukm {origin} mo {destination}, yHmukawunm
noromHi BoOHM:
{avoid zones}.

NoTounmn mapuwpyT (Google): {raw waypoints}

[loBepHM JMle COMCOK KOOpAMHAT y dopmarTi:
[{{"lat": ..., "1lng": ...}}, ...]

XOOHA wTouka MapupyTy HEe MNOBMHHA [OTPAaNNSTM BCEPeIMHY XOIHOL 3 BOH

avoid zones:
[{ "1lat": ..., "lng": ..., "radius": ... }].

O6niTait BOHM, OOTPMUMMYIOYMCEH ONTMMANBHOCTiL MapuwpyTy, ajne 3 abCOJOTHMM
YVHMUKAHHSIM .

win

try:
loop = asyncio.get event loop ()
except RuntimeError:
loop = asyncio.new_event loop ()
asyncio.set event loop (loop)

try:

response = loop.run until complete (ask ollama (prompt) )
except Exception as e:

logging.warning(f"[@?] LLM nmoMmnka: {e}")

return raw _waypoints

# Oulikyemo, mo response Bxe Oyrne y BUIJISAl CIWCKY KOOPIMHAT
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if isinstance (response, list) and all("lat" in wp and "lng" in wp for wp in

response) :
return response
else:
logging.warning(f"[@y] Hepanipgra BignoBige Big AI: {response}l")
return raw_waypoints

def filter invalid points(route points, avoid zones):
valid = []
for point in route points:
p = Point (point["1lng"], point["lat"])

in zone = False
for zone in avoid zones:
center = Point (zone["1lng"], zone["lat"])

radius_deg = zone["radius"] / 111000.0
if p.distance(center) < radius deg:

in zone = True

break
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if not in zone:
valid.append (point)
return valid

def build route with waypoints(origin, destination, avoid zones,
mistral model=None) :
logger = logging.getLogger (_ name )
base url = "https://maps.googleapis.com/maps/api/directions/json"
params = {
"origin": f£" {origin[0]}, {origin[1]}",
"destination": f"{destination[0]}, {destination[1]}",
"key": GOOGLE MAPS API KEY,
"mode": "driving"

}

# OTprMyeMO OCHOBHMM MaplUpyT

try:
response = requests.get (base url, params=params)
data = response.json()
if data.get ("status") !'= "OK":

raise ValueError (f"Google Directions API error:
{data.get ('status') }")

route = []
for leg in data["routes"][0]["legs"]:
for step in leg["steps"]:

end loc = step.get("end location", {})

if "lat" in end loc and "lng" in end loc:
route.append((end loc["lat"], end loc["1lng"]))

else:

logger.warning(f"[[&] Hesipumn ¢opmaT end location:
{end loc}")
except Exception as e:
logger.exception (£"[ X ] Hommnka nim uwac sammTy mo Google Maps API:
{elm)

return []

# Axmo € 06ximH1 30HM, PaxyeMO TOUKM O06XOmy
waypoints = compute waypoints to avoid zones(origin, destination,
avoid zones)

if waypoints:
try:
if mistral model:
waypoints = mistral model.optimize waypoints (waypoints)

logger.info(f"[] BinnpaBiisiEeMO OHOBJIEHMM MapupyT 3 waypoint'amm:
{waypoints}")

params|["waypoints"] = '|'.join([f"via:{wp['lat']},{wp['lng']}" for
wp in waypoints])

response = requests.get (base url, params=params)

data = response.json|()

if mistral model and waypoints:

try:
optimized waypoints =
mistral model.optimize waypoints with context (

origin=origin,
destination=destination,
avoid zones=avoid zones,
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raw_waypoints=waypoints
)
waypoints = optimized waypoints
except Exception as e:
logger.warning(f"[@y] He Bpanocs onTmMisyBaTm uepes Al:
{elr™
if data.get ("status") != "OK":
raise ValueError (f"Google Directions API error (updated):
{data.get ('status') }")

route = []
for leg in data["routes"][0]["legs"]:
for step in leg["steps"]:
end loc = step.get("end_location", {})
if "lat" in end loc and "lng" in end loc:
route.append((end loc["lat"], end loc["1lng"]))
except Exception as e:
logger.exception (£"[ X ] INommnxa o6po6km MapmpyTiE 8 oO6xXimmummmu
ToukaMmu: {e}")

return [{"lat": lat, "lng": 1lng} for lat, 1lng in route]



JIOJIATOK T

MPUKJIAJ KOJY BI3YAJI3AILI MAIIA

const Map = ({ drones = [] }) => {
const { isLoaded: maploaded, error: mapError } = useGoogleMaps(['places',
'drawing']) ;
const [map, setMap] = useState(null);
const [drawingManager, setDrawingManager] = useState(null);
const [selectedWeather, setSelectedWeather] = useState("rain");
const [weatherInfo, setWeatherInfo] = useState(null);
const [weatherError, setWeatherError] = useState(null);
const [weatherZones, setWeatherZones] = useState([]);
const markersRef = useRef({});
const routesRef = useRef({});
const animationsRef = useRef

{H:
b

’

(
const polylinesRef = useRef ({

const animateDrone = useCallback((droneld, path) => {
if (!path?.length || !map) return;

if (animationsRef.current|[dronelId]) {
cancelAnimationFrame (animationsRef.current[droneld].animationId);

}

if (!markersRef.current|[droneId]) {

markersRef.current[droneld] = new window.google.maps.Marker ({
position: path[0],
map,
icon: {

url: '/camera-drone.png',
scaledSize: new window.google.maps.Size (40, 40),
b
title: "Opor ${droneld} ",
optimized: false
P
}

const duration = 15000;
const startTimeRef = { wvalue: null };
const animateStep = (currentTime) => {
if (!startTimeRef.value) {
startTimeRef.value = currentTime;
}
const elapsed = currentTime - startTimeRef.wvalue;

const progress = Math.min (elapsed / duration, 1);

const totalSegments = path.length - 1;
const exactPosition = progress * totalSegments;
const segmentIndex = Math.floor (exactPosition);
const t = exactPosition - segmentIndex;

if (segmentIndex < totalSegments) ({
const pl = path[segmentIndex];
const p2 = path[segmentIndex + 1];
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const interpolatedLat = pl.lat()

+ (p2.lat() - pl.lat()) * t;
const interpolatedlLng = pl.lng() +

(p2.1ng() - pl.1lng()) * t;

markersRef.current[droneld] .setPosition (

new window.google.maps.LatlLng(interpolatedLat,
interpolatedLng)

) ;
}

if (progress < 1) {
animationsRef.current|[droneld] = {
animationId: requestAnimationFrame (animateStep)
b
} else {

delete animationsRef.current[dronelId];
console.log("'ﬂ AnmManmust BaBepueHa manss gpoHa:", droneld);

if
WebSocket.OPEN) ({

(window.droneSocket && window.droneSocket.readyStat

console.log("%@ JpOoH BaBepumi MapupyT, OTIpaBKa Ha
cepeep:", droneld);

window.droneSocket. send (
JSON.stringify ({
type: 'drone completed',
drone_id: droneId
})
)
} else {

console.warn("[& WebSocket He roTOB AN OTHPaBKU
drone_completed") ;

}
}
}i

animationsRef.current|[droneld] = {
animationId: requestAnimationFrame (animateStep)
}i
}, [mapl);
useEffect (() => {

if (!maploaded) return;

const maplnstance = new
window.google.maps.Map (document.getElementById ('map'), {

center: { lat: 50.4501, 1ng: 30.5234 },
zoom: 13

1)

setMap (mapInstance) ;

return () => {

Object.values (markersRef.current) . forEach (marker =>
marker.setMap (null)) ;

Object.values (routesRef.current) . forEach (route =>
route.setMap (null)) ;

Object.values (polylinesRef.current) .forEach (polyline =>
polyline.setMap (null)) ;

Object.values (animationsRef.current) .forEach (({ animationId })

=>
cancelAnimationFrame (animationId)) ;

weatherZones.forEach (circle => circle.setMap (null));
if (drawingManager) {
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drawingManager.setMap (null) ;
}
}i
}, [mapLoaded]):;

useEffect (() => {
if (!map || !maplLoaded) return;

drones.forEach (drone => {
if (!drone.path || drone.path.length === 0) return;

const path = drone.path.map(p => new
window.google.maps.LatLng (p.lat, p.lng));

if (!polylinesRef.current|[drone.id]) {
polylinesRef.current[drone.id] = new
window.google.maps.Polyline ({
path,
map,
strokeColor: '#000000',
strokeOpacity: 0.8,
strokeWeight: 3,
1)
}

if (drone.status === 'moving' && !animationsRef.current[drone.id]) {
animateDrone (drone.id, path);
}
1)

}, [drones, map, maplLoaded, animateDronel);

useEffect (() => {
if (!map || !maplLoaded) return;
const currentDronelds = drones.map(d => d.id);

Object. keys (markersRef.current) . forEach (dronelId => {
if (!currentDronelds.includes (droneld)) {
markersRef.current[droneId]?.setMap (null) ;
delete markersRef.current|[dronelId];

routesRef.current[droneld]?.setMap (null) ;
delete routesRef.current|[droneld];

polylinesRef.current[dronelId]?.setMap (null);
delete polylinesRef.current|[droneld];

if (animationsRef.current[droneId]) {

cancelAnimationFrame (animationsRef.current|[droneld].animationId) ;
delete animationsRef.current|[dronelId];

}
)i

drones.forEach (drone => {
if (!drone.id || !drone.path || !drone.path.length) return;

const path = drone.path.map(p => new
window.google.maps.Latlng (p.lat, p.1lng));
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if (!polylinesRef.current|[drone.id]) {

polylinesRef.current[drone.id] = new
window.google.maps.Polyline ({
path,
map,
strokeColor: drone.status === 'moving' ? '#00FF00'

'$§FF0000',
strokeOpacity: 0.8,
strokeWeight: 3,
b
}

if (drone.status === 'moving' && !animationsRef.current[drone.id]) {
animateDrone (drone.id, path);
}
b

}, [drones, map, maploaded, animateDronel]):;

useEffect (() => {
if (!map || !maplLoaded || drawingManager) return;

const manager = new window.google.maps.drawing.DrawingManager ({
drawingMode: window.google.maps.drawing.OverlayType.CIRCLE,
drawingControl: true,
drawingControlOptions: {
position: window.google.maps.ControlPosition.TOP CENTER,
drawingModes: ['circle'],
br
circleOptions: {
fillColor: '#FF0000',
fillOpacity: 0.35,
strokeWeight: 2,
clickable: false,
editable: false,
zIndex: 1,
}y
1)

manager.setMap (map) ;
setDrawingManager (manager) ;



