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Application of UAV modeling and patrol algorithm in Yellow River flood control engineering
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[Abstract] With the rapid development of uav technology, it is increasingly widely used in the modeling and
inspection of flood control projects of the Yellow River. Drones can efficiently acquire large amounts of image
data, and image contrast is a key step in analyzing these data. This paper aims to explore the advantages of
genetic algorithm (GA), ant colony algorithm (ACO), simulated annealing algorithm (SA) and particle swarm
algorithm (PSO) in UAV modeling and inspection image comparison of the Yellow River flood control project.
By comparing and analyzing the principle, characteristics, application effect and adaptability of these four
algorithms, it provides theoretical support and practical guidance for the UAV image processing of the Yellow
River flood control project.
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1 import numpy as np

import random

2
3
4 # B XBHEESH

5 num ants = 50 # W E

6 num iterations = 100 # EARIKEL

7 decay rate = 0.5 # {EEEFEMEK

8 alpha = 1.0 # {5 EREERENHT

9 beta =20 # HRAMEEEERERT

11 # 5 SCH PN OCEE

12 # A A SRR, A S — MRS
(0-4)

13 # X BEIRAIEIRE — A WEAE Mok R R i 8] Y BE 25
(B®AT HUA)

14 # WA R A B AR, W E —MRRH)
5 (B a0 TG 55 )

15 distances = np.array ([

16 [0, 10, np.inf, 30, np.inf],

17 [10, 0, 15, np.inf, 20],

18 [np. inf, 15, 0, 25, 10],

19 [30, np.inf, 25, 0, 20],

20 [np. inf, 20, 10, 20, 0]

21 1)

22

23 # WIRILIE B R AR

24pheromones=np. ones (distances. shape) /len(distance

s)

25

26 # WORSEILENES

27 for iteration in range(num iterations):

28 all paths = [J # fFfPTA IS EE12

29 all_distances = [] # fAFm A BB EE 1S SR
B

30

31 # A Ry SRR AT

32 for ant in range (num ants) :

33 path = [random. randint (0, 4) J#BEHLIEIEA &

34 visited = set(path) # 10V A

35 distance = 0 # ICRBFRIEE

36

37 # A R V) iR R OGRS AR SR F T — AR

38 while len(path) < len(distances):

39 current = path[-1] # HEifiE

40 not visited=

list (set (range (len(distances))) — visited)#AR 15 10] [ & 51
*

41

42 # IR BMRIERE T A0

43 probs=
[ ((pheromones[current][next point] sk alpha) *

44 1.0/
distances[current][next point]) s beta)

45 for next point in not visited if
distances[current] [next point] != np. inf]

46 probs = [p / sum(probs) for p in probs]
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47 next point=

np. random. choice(not visited, p=probs)

48

49 # SR ER AR AR

50 path. append (next_point)

51 visited. add (next point)

52 distancet=

distances[current] [next point]

53

54 # SERESAR S, BRI F R
55 all paths. append (path)

56 all distances. append (distance)
57

58 # EHEERREREET2REHMM)

59 best path index =np.argmin(all distances) #
EvEth TN Fe ]|

60 best path =
# IR

61 best distance=all distances[best path index]
& BRI

62

63 # R E R ENEER

64 for i in range(len(best path) - 1):

np. array (all paths[best path index])

65 pheromones[best path[i]][best path[i+1]]
+= 1.0 / best distance

66 pheromones[best path[i+1]][best path[i]]
+= 1.0 / best_distance # RS, AT AFETL IR K
R 190

67

68  # fEEERIEM

69 pheromones *= (1 - decay rate)

70

71 # f A RS B s R AR

72 print (f”"Iteration {iteration+l}: Best path is
{best path} with distance {best distance}”)

73

T4 # BUELEW, iR AL A

75 print(“Final best path:”, best path)

76 print(“Final best distance:”, best distance)
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4. python

1 import numpy as np

2 import random

3 import cv2 # OpenCVEE, H T B4 A3

4

5

# 7 SCREE R A (BACHT B H0 , TP R IL R

[o}

def energy function(state):

7 # state FIRNLHTERHUERARSHSH Qe AL, F
e, 4t leE)

8 transformed image=
apply transformation(reference image, state)

9 difference = cv2.absdiff (transformed image
target image)

10 return np. sum(difference) #ik [A] 7% E{E 0] 1 £ 7
SAMEARERAE

11

12 # RiFEGAH

13 def apply transformation(image, state):

14 # WRifEstated IS EOT BT A (I 182

AT

15 ...

16 return transformed image

17

18 # BB K EE A

19 def simulated annealing(initial state,
initial temp, cooling rate, min temp):

20 current state = initial state

21 current_energy=

energy function(current state)
22 best state = current state
23 best energy = current energy

24 temp = initial temp

25

26 while temp > min temp:

27 # AR o M RDIR S BEAT HEH LB

28 new state=current statet

np. random. normal (0, 1, size=current state. shape)
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29 new_energy = energy_function(new state)

30

31 # ARPPIRAS R AR, MR HZFIRE

32 if new energy < current energy:

33 current_state = new _state

34 current_energy = new_energy

35 # TR AIUIRGS

36 if new energy < best energy:

37 best state = new state

38 best energy = new_energy

39 else:

40 # D MR RZ AR E S AHURE, # %
RN Jm B R AL

41 accept probability=
np. exp ((current_energy — new_energy) / temp)

42 if random. random () < accept_probability:

43 current state = new state

44 current energy = new_energy

45

46 # FRARIRE

47 temp *= cooling rate

48

49 return best state, best energy

50

51 # INES% KGN HREIE

52 reference image =

cv2. imread ( reference image. jpg’,
cv2. IMREAD_GRAYSCALE)

53 target image = cv2.imread( target image. jpg’,
cv2. IMREAD_GRAYSCALE)

54

55 # WA S H (XS S 400 7R AR 52 Br in Uk AT 1 %)

56 initial state = np.array ([0, 0, 1]) # {Ri&¥I4h
RSN TR SR )

57 initial_temp = 1000.0 # WJ4HIRSE

58 cooling rate = 0.95 # [Fig%

59 min temp = 0.1 # F/NEE

60

61 # PATHUR K%

62 best state, best energy=
simulated annealing(initial state, initial temp, cooling
_rate, min temp)

63 print(“Best state found:”, best state)

64 print (“Energy of the best state:”, best_energy)
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