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FHBIBARNE P LB A R, ] DL B A AT S8 {5 3 ) 4%
P, IR SO AL BRI . TR BB M N B A R ] 3 o 2k
THE T R HARRE A (1) BRSBTS P
FHFRE L, DA ST T35 R0 7 SR AR A % 45t
PR e, oS TH AL R B BE SR T, 0 B S & R R SR,
VP2 Z AN n] BEAAO 1 ) AE B 1 AT g

b F- AR RIS RS F AR A B F AR R 2B —Fh
FETHENL A BTN F e S EGCRARH P e 2. 5 MR
MLdE I R A F RS, 3 AR F5E shHul kiEm A P 18 4. X0
AFHA, AWHEE T —FET CNN B9FZERBUT 7, 43t opency [
WA GELE R F R, &, Bl EILEA 2SR . fE5M
O TATEZNR, HABERFESH. LRRH, 27 KRN TFH
FESLIL I R TTATI, HUS T R I AR 56 R

XA FHEIRF CNN Opencv HFRITH



JURARB A AR L BT GR30)

Abstract

Human-computer interaction is a hot topic in the field of computers. The
development of computers cannot only focus on hardware improvement,
but also is particularly important in terms of human-computer interaction.
Today's interaction technology is also changing with each passing day.
Gesture recognition technology as a relatively new interactive technology, it
can help people more easily control the software, speed up the efficiency of
document processing. Gesture recognition technology can be divided into
gesture recognition based on data gloves and other hardware and gesture
recognition based on computer vision according to different input devices.
There are many types of gestures, which makes it difficult for computers to
perform gesture recognition and classification operations. With the
improvement of hardware performance in the computer field and more
suitable software algorithms, many problems that were impossible to solve
before became possible.

Gesture recognition in the industry is roughly divided into static gesture
recognition and dynamic gesture recognition. The first is that the computer
only confirms the user's instructions by recognizing the static image of the
hand. The second is that the computer can accurately determine user
instructions by recognizing the shape of the hand and recognizing the
movement trajectory of the hand. For static gestures, this project proposes
an effective CNN-based extraction method. The camera is obtained through
the opencv library to obtain the contour of the hand, and finally, the
recognition result is obtained through contour matching. Repeat the test
under various lights and adjust the system parameters. Experiments show
that this scheme is feasible to extract gestures and achieve game control,
and has achieved good game experience effects.

Keywords:Gesture recognition CNN  Opencv Game control
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1.1 RBERSEX

NIRRT 2020 4, THENLNPERER 1 KERIISRTT, THEHLAE S A SUAR
GEINE Y SR ECPN IR TN %/ 05 WS R I e AL i O B AP
ez — o FFHRBNEN L BEERGEENMHRIR 250, Kk, BT
N BN ARG IR 5% o 1IN 8 5 B 5 AN e SE A A LA ELEOARAE T 3547
BB, BRI AR, FHRNBAMATFEIE SR TEE L, 8
AR PR fr R EE R, AR AR . B, PRANEH, (ERFHRN
J A TR B AR I ST H

T ) 3R BOR H R, A7 15 F I BRIILA #1305 B R ST
FARBE), ARZEERENIEN, 48RRI TR, XMt
BAKAGREAT, 30AT — P2 B T SN RSEHL, R AFEOR AN G, (E R BLA R
IR, 9 T I8 B FUH A SR AT AOE L, AT 5N T ] Opency
PR AT ONN CERRAP I 2%) o T3 R E TR FHREHRE, A%
ful R BRAE S, 9 NHLAZ B A 15 2

B G A BN R SCBL T AP BOR TSR, FHIUNBARI A RE, i
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FEFHLILGI AT fEE FHLIERERISR T, EIRAEEERE I HBA 2] 1M
JS2 R e, BRORBR 22 (AL R T ARV B LA AT PERE, AR pixe R4,
R E R, ANKE, FERENE) EMUTI0 BESEERRS, AT RSR
FONKIFHAEAE, NFHERAERGG T AD IR,

B 1-1 P3R5 N 37 5%

1.2 ERIMARIRE 54
1.2.1 EIMARIR

21 2], FHRMEARBAGE] THEARNAR) 2, FealiETiHE
PR ) 2401 5. 2004 FE5RE Inda K% AH1 Korea Polytechnic K2
JongShill Lee. YoungJoo Lee % N5 Hrik N s & A2 LR 4 o0 )  F
BXIRFFHATF A (1] FIH freeman T5F AR BEAT FEBAZ AN, HHEH
FHPO BT ML SEMEEE . EENFFHR K0 BT IS E 2 it T
FIRZ . 2010 4F chendong Yu &8 A [2] FEF- 3R 50 R 7 25 T 4008 1 20 & F
fE, FH4E T FHmA. FK. Bl WA K CERE R, f2m 7 FHMN
AE . 2014 4, BB T —K VR IR0 A w], FEIRI T HAEF A BUIERIR
HFZEREARAN L. 2019 4, Oculus &AT [ Al i@ PUANE N BEY BIERAZ L 5200
W P e B F AR B R V2 MR A, TR APT .

1. 2.2 EAMARIIK
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FREAE T J7 [ H AT 5T 5 B AMH B IR A % 5 K 2, (BRSSP 738 1)
5501, BAIBAE— DI .

2006 ok B i EBFEARR R 2 Mg /R T RS [B15E N, BT 18T
CRANTT SERAGETFHRA, KT RKFANT, IR AT 1 E S
OUREAT A HE o ABATTRIRSCH TARMTTE GBI RN PR IR IS, SEOl 133l
FIFFHARBIEAR, X 17 FE O FHEAT TR RE 2 it

2012 “FARHE AdaBoost HIEFMGFICHL AR EE, EILEN[4] 3t 7 —Fhsk
PR T % RESTHENAME, B GLEE 2 D FAMBA B, #tar
PO F- 35 AT ARSI IR o d8 FIEREE, W —MINGENGZ AR, B
AR EAB AR, LT AR SR

BRIV LRI ALIJFRCT G308 7 2 M PSP 4, 18I APT 8
ATLLRBI 2R W T5, i, 21k, o, B, 3R

1.3 XAEXETEMRAE
AT AT
WF 36T R T Pygame HE4REA/NERRIF 55
T NN [ G546, SR P — 7 8 1O TR 2 347 1 5.
DEAC A B I 255000, TR B T 3R B R 2.
52 A P TR SEAT T3 40 6

1.4 XAEFHRH

FoE: i, NIRRT RS R 2 EAS T FHIR
AT S5 A KT R AT LUK, RS 1 ARSI U T B A R AN EE T A

5% BT pygame /NIERIT K . AFETH AN T pygame B, HHFK—
FET pygame FRI/NIERK -

= CNN ESAH. ARZRFEANDA T ONN IR, a7 T ERPRL
TR B 2 ST HEZE.

FIF: MM IEE . ANEYg S MAEE BB ONN 25 1) 75 2 2R T ) 4=
SRR, S T R AT T SR B SRR AR

FhE: BEERE, HANEANLRMER AL, fd TEREANIA K
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MR TR AL ZAL, LSS5 1A AR 81 K .

F-E ET Pygame BI/NFEMFE

2 .1 Pygame &4y

Pygame #&—AF Tk & 1I85F 6 1 Python A&k, HT-3&F SDL, fr LA
AIRZ ZHARA R R EL . XT Python #2/%, {fH] Pygame Bl v] LLGIE ThREF =
(AR AN % SR 2 BARFE 7, I BLIFCH Pygame BRI & CEBEE IR
MG FrAEHATR KA TS, TILHA Python 1EF FITH AN R AR
e BE AT RS A SR

MR FEIT RIS A pygame BEHR, AR KILT4r L, MR
— AN BIALI surface XT 5. Surface X RIME 2 1E Pygame H R R KA,
ZXT A O — AN BB 2 S — A EE W BT, IFRERGIENE. JFH
Pygame /] Rect ZRAEMEAICEHITEX &, HLUWISCARESE M, Button #4F5%.
React ZRAEE XAMHISE, IXFE AT LALETF R & 502 2 (5 A B4 0 & ok 5
FSCAS 28 TR 8 AT R o

2.2 (FHRBEZE) BEXFE
2.2.1 $5% python3. 6. 8 SLIGIFIE

il 2-1, AN python3. 6. 8 fENEEAHSEIGIAEL . Python s —Ffm 2k
WISES, EWIMFAER A S REL, mEErRBHER, ARMEERSZE R #
TP R O] 56 3R AT, B FE MRS R E, B S TR . Py thon
MR ERES, TLMERARZ IR T ARG S FFERFET . Python SZHFIH
X R AR, R THIRFEF 5K,  Python &2 — I VRBMIES, ECHFHHM
b, H flash HEZREEE web S imMELE, H Pygame %5 &t RENE AR . BT
VETRT L, WAIART UK LF, python N FIRmEIES Z—. HT &K
#4 F Python FITH , FTLA Python AL —HARLF, HEEMHEIEIE, %
IR SRS, R E X
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&

Setup Progress
Installing:
Python 3.6.8 Standard Library (64-bit)
-]

python

for
windows B

K] 2-1 python3. 6. 8 23k
2.2.2 fn#x pygame HRER

Pip & —#ILMATE Python WM TR, BALUARER. FH. %%
RV Python £, Pip BRI Py 7 i Echieh, 7 LA P 3t 460, ) 2-2
i

[V U o US| T g S g oy oy B

2-2 pip N#L pygame iR
8
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2.2.3 SKPUNIEREB
import pygame
from pygame. locals import *
BRI R B AR R G
os. environ[’ SDL_VIDEO CENTERED' ] = "1’
BiE X — S R
SCREEN_WIDTH = 1280

SCREEN_HEIGHT

720

FPS = 30

GROUND HEIGHT = SCREEN HEIGHT - 70

PLAY GAME = True

#YIE6 AL pygame Jf-BIE & 1

pygame. init ()

window = pygame. display. set mode ((SCREEN WIDTH, SCREEN HEIGHT))

pygame. display. set caption (" FEHINEE ")

SEILAICR an ] 2-3:

& moEs - X

K 2-3 (e FEH

9
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2.2.4 X B =RNRTN

Hosz (GREMERIE) XANER AT RERS, BRIFRARE. R4
sk A, Gk 2-4, I SR S AR

# QMR R IR
class Background:
def init (self, image path, speed=10):

load image (image path, 1280, 720)

self. image0, self.rect0

self. imagel, self.rectl = load image(image path, 1280, 720)

self. rect0. bottom = SCREEN HEIGHT

self. rectl. bottom = SCREEN HEIGHT
self.rectl. left = self.rect0.right
self. speed = speed
def draw(self) :
window. blit (self. image0, self.rect0)
window. blit (self. imagel, self.rectl)
def update (self):
self. rect0. left —= self. speed

self. rectl. left —= self. speed

if self.rect0.right < O:

self. rect0. left = self. rectl.right

if self.rectl.right < 0O:

self. rectl. left = self.rect0. right
# f¥ /] Background K G B Z HA B N =
class AllBackgrounds:

def init (self, game speed):

10
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self. background 0 = Background(”image/background/bg 0. png”,

game speed)

self. background 1 = Background(”image/background/bg 1.png”,
game speed — 7)

self. background 2 = Background (”image/background/bg 2.png”,

game speed — 8)

self. background 3 = Background (”image/background/bg 3. png”,

game speed — 9)

def update speed(self, speed):

self. background 0. speed = speed

self. background 1. speed = speed — 7

self. background 2. speed = speed — 8

self. background 3. speed = speed — 9
def draw(self) :

self. background 3. draw()

self. background 2. draw()

self. background 1. draw()

self. background 0. draw ()
def update (self):

self. background 3. update ()

self. background 2. update ()

self. background 1. update ()

self. background 0. update ()

11
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K 2-4

2.2.5 MAERIWUAEZE

TR P 0] 2 2 e kst Al N B3 n 43, G SR B R B 7 b s AlE 380 il N U B
T2, A NEZEFEVLHBLE, & 2-5,

# QAR BRI S
class Cactus:
def init (self, speed=10):

self. cactus images=1load sprites(”image/cactus/”, “cactus ”, 5,
160, 160)

self. cactus image 0, self.rect 0 = self.cactus images[0],

self. cactus images[0]. get rect()

self. cactus images[1],

self. cactus image 1, self.rect 1

self. cactus images[1].get rect()
self.rect 0.bottom = GROUND HEIGHT - 11
self.rect 0.left = SCREEN WIDTH

self.rect 1.bottom = GROUND HEIGHT - 11

12
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self.rect 1.left = self.rect 0.right + SCREEN WIDTH/2

self. speed = speed

self. range 0 = 240

720

self. range 1
def get cactus(self):
current cactus = [self.cactus image 0, self.cactus image 1]
cactus rect = [self.rect 0, self.rect 1]
return current cactus, cactus rect
def update speed(self, speed):
self. speed = speed
self. range 0 += 1
self.range 1 += 1
def draw(self):
window. blit (self. cactus image 0, self.rect 0)
window. blit (self. cactus image 1, self.rect 1)
def update (self):
self.rect 0.left —= self. speed
self.rect 1.left —= self. speed
if self.rect 0.right < O:

temp position = self.rect 1.right +

random. randrange (self. range 0, self.range 1)
if temp position > SCREEN WIDTH:
self.rect 0. left = temp position

else:

self.rect 0.left = SCREEN WIDTH

13
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temp index = random. randrange (0, 5)
self. cactus image 0 = self.cactus images[temp index]
if self.rect 1.right < O:

temp position = self.rect 0.right +

random. randrange (self. range 0, self.range 1)

if temp position > SCREEN WIDTH:

self.rect 1.1left = temp position

else:

self.rect 1.left = SCREEN WIDTH
temp index = random. randrange (0, 5)

self. cactus image 1 = self.cactus images[temp index]

Kl 2-5

2.2.6 MANTERBRER
AN, B A BRI AN S E. Al

14



IR BEAR L BT GR30

B QAN B ER AR

class Dino:

def init (self):

self.

153)

self.

220, 153)

self.

220, 153)

self.

self.

self.

self.

self.

self.

self.

idle images=load sprites(“image/dino/”, “idle ”, 10, 220,

” ”

running images = load sprites(“image/dino/”, “run ”, 8,

jumping images = load sprites(“image/dino/”, ”jump ”, 16,

rect = self.idle images[0]. get rect()
rect. bottom = GROUND HEIGHT

rect. left = 70

jump limit = GROUND HEIGHT — 290

jump speed = 50 # FFURBKER)IE E

gravity up = 4 # BEERE AR (LR
gravity down = 2 # BRVERHIA LR

B OXEER G T N BB EEA, R RS R

self.

self.

self.

idle index = 0

running index = 0

jumping index = 0

e X N IR B §

self.

self.

self.

self.

idle = True

False

running

jumping = False

falling = False

15
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Kl 2-6

2.2.7 EHIEN
BN A BB A T, I B RS S AR E A M &
for event in pygame.event.get():
if event. type == QUIT:
pygame. quit () # IR pygame
sys.exit () # IBHFER
if event. type == pygame. MOUSEBUTTONDOWN :
mx, my = pygame. mouse. get_pos () # FRIL b ol A4AR
if game over:
# ARG HRDL T “play agin” $24l

if game over screen.rect. left < mx <

game over screen.rect.right and \

game over screen.rect.top < my <

game over screen. rect.bottom:
play again = True

run = False

16
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key = pygame. key. get pressed() # 1% [
if key[K SPACE] or key[K UP]:
if game over:
play again = True
run = False
elif not dino. jumping:
jump_sound. play ()

dino. jumping = True

dino. running = False
if dino. idle:
dino. idle = False

2.2.8 N2 EaE

2R el PR ASYIAD N IR, Ja e, fr DLES — ANl i 75 Al £
PEASIINIE .

def check collision(self, all cactus):
if self. running:

dino mask =

pygame. mask. from surface (self. running images[self.running index])
elif self. jumping:

dino mask =

pygame. mask. from surface (self. jumping images[self. jumping index])
else:

dino mask =

pygame. mask. from surface (self.idle images[self.idle index])
current cactus, cactus rect = all cactus

offset 0 = (cactus rect[0]. left — self.rect. left,

17
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cactus rect[0]. top — self.rect. top)

offset 1 = (cactus rect[1].left — self.rect. left,
cactus rect[1]. top — self.rect. top)

collide =
dino mask. overlap (pygame. mask. from surface (current cactus[0]),
offset 0) or \
dino mask. overlap (pygame. mask. from surface (current cactus[1]),

offset 1)
return collide
2.2.9 9 Ihge

IONTE ML, WERRIEAT RIS, BN n,  Hoo» Bsem Son7E 4 b
BHEZRMRMNE, i1k, & E S A high score. txt, WIE 2-7,

# FTAE B bt Eor gt o B8 = o BUR AR AE SRR
class Score:
def init (self):

self. high score image, self.rect high =

load image (“image/score/high score.png”, 35, 35)

self. current score image, self.rect current =

load image (“image/score/current score.png”, 35, 35)
self.rect high. topright = (SCREEN WIDTH - 15, 20)
self.rect current. topright = (SCREEN WIDTH - 15, 65)
self. high score = 0
self. score = 0
self. load()
self. high score achieved = False
self.call count = 0

def count (self) :

18
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if self.call count % 2 == 0:

self. score += 1

if self. high score achieved:
self. high score = self. score

elif self.score > self.high score:
self. high score = self. score
self. high score achieved = True
score_sound. play ()

self.call count = self.call count + 1

def draw(self):
window. blit (self. high score image, self.rect high)
window. blit (self. current score image, self.rect current)

draw text (str(self.high score), “font/monofonto. ttf”, 28, (19,
130, 98), SCREEN WIDTH - 60, 20, “topright”)

draw text (str(self. score), “font/monofonto. ttf”, 28, (19, 130,
98), SCREEN WIDTH - 60, 65, “topright”)

def load(self):
=N
try:
with open(“high score.txt”, “r”) as file:
self. high score = int(file.read())
except (IOError, ValueError):
self. high score = 0

def save(self):

19
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# IRAF )
if self.high score achieved:
with open(“high score.txt”, “w”) as file:

file.write(str(self.high score))

& 2-7

2.2.10 JANTERLERTIH

el 2 2 a2 RS AN S, ROZA #H —A Game Over S, U
K 2-8.

class GameOver:
def init (self):

self. replay image, self.rect =

load image (“image/game over/replay 0.png”, 200, 60)
self. rect. center = (SCREEN WIDTH/2, SCREEN HEIGHT/2)
def draw(self):

draw text ("GAME OVER”, “font/northcliff stencil.otf”, 80, (255,
0, 0), SCREEN WIDTH/2, SCREEN HEIGHT/3, “midtop”)

window. blit (self. replay image, self.rect)

20
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5495 %
78

GAME OVER

Play Again?
I T ﬁ‘@

K 2-8 ilfe Xk &b AR E T

F=E HSTRHEMBERNTE

3.1 AL#HEM%EHS

ANTHE ML (Artificial Neural Network, ANN) , AAFEEERIFHL LK,
RN BB RE B, £ & Mo AAREE, £iE3) T — 2
MaTn, @ —ENEZEERMNAERAE, &EREOHEEIER. N THEM
AT R PRI X INE R th, R Re R ARE i, (e —FF Rt 52 1) 2% 22 R4
W EM. BRI EARLN: . ATRHT E RS H . P LIEE A O R SR
FH 22 /1™ ] BT 2 AH ELIE 3R M I B 2% X 4 o

NI M 282 — A Bk T RN PRAAL R HA AR, T AP 2 X 2% 5
RLR, P AE R, EE S RS IR KA I TR R . EARBILAE
SN EOR B =, AL B SR B e R giad 78T aFEmiEt,
WL, 25Nk, BRIL, BIERKMALEME 258, AR K
FATHI K, FATIRLZEE] E 5

NI Rz, B AFP2TCR] DR AN F AR BRI, 5247 5 S
FRA. RAEFEHA R TTr NaANZE . BEENRBE=R, BEE
MEECEAE R . BN ZRIGH L EE S BERETRMAZN R HEZ
8], —ARIRAIE R G A2 TR 8 2 i AL B AR AR 1, A T AN E
. Wl R el 2 EMa TR E AR

21
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T M TuZ B FEER — MADLERE R EHE, FRZNBUE. ANN
XHE B AL B AR IFATI, RN 2R, WK -1 2EEWERET RS
P2k

A
Y
i‘%‘
o}o

R

N4
b
o&‘

B 3-1 faj EA 2 X 4%

3.2 ERMERLL

BRI M 2% (Convolutional Neural Network, CNN) A2 T S8 4E& 0 ML) —
Php M2t 4544, &Rl DAIRBURME B T G ARE &, M 4E R 5 S P Re A R B
kK, WS TFEE, INPVE S ACEERE /T, R e AR S TR AT HARE S A
ML W, PEAETIN, 3T ORI S AR .

3.2.1 &FE (Convolutional layer)

BN, HRZHEHZIRIURE, 22520 HR I 4L
FHIE, R EHA DA ERZ (U, convolution kernel) , #—
EBREE T GRS HIRIURSERHFER N ZEEHEF, AEREH, &
St OB S R P RHIE AL, TP R B A E B

SEBR LR, e IR A B R SIS AT R SR L, SRS R P B R AL
NBI TR 2% . BRREA R B RS B ok, @ 2 — R
LRk I B R R ME R AL AR T ARSI RS R R B, 7R %
ST T EREHA . K 3-2 BB EER.
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K 3-2 HRsH

3.2.2 k4 EEE (Rectified Linear Units layer)

L NVERUUR ORB IR ML 0T, & — Al N A e 9 4 rh i T A B0 o 4
(activation function) , ¥ FEACLLRII R B S HLAZFP O AR A AR LN R 2L
CATR B 3 i WL (0 s ol B 1 -

10

8 f(3}={0 for z<0

z for z>0

3-3 relu %k
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1.5
2
10 tanh(z) = -
1+rﬁ/
05 /
I.."
0.0 /
-0.5 /
-1.0 —ff/
-15
6 4 2 0 2 4 5
€] 3-4 Tanh &%
12

1.0 1 —

ma']Ir[:":)zl-+~f:-I -//ff
0.6

04

0.2 ////

00 ——

=02

K] 3-5 Sigmoid FR%K

EATT 3 Pl R BB RS PE R A AR . RN X I, Sigmoid BRECAT Tanh
PR B AR T PR 5 — AN UEME, Bl W RGE T 0, XARAE 5 51ER
TR T, S SIOE . 2% 2 BT 22, B P SR I 1) gt 2 S I
Ko RZ, Relu BREIFEEE N HHIN, METHEET 0 fEdhms, IR
JZ= R USSR ] R B R b o Relu pROECH B —IR%FE, 55 Sigmoid pR#AN Tanh
PREUHEE, AT &AM RN Z O sio sigmoid BN tanh pREE 2T 3,
Rl ez, IR,

3.2.3 jt1itE2 (Pooling layer)

BRUEAN TR RYE I RMESR B R, BRI 7 B2 A X 38, AR
W77 IR FHEE R . Maxpooling FIHEHUE 4034, avergepooling bk i) fr B
B EEHIE, B stochastic pooling A1 mixed pooling U1K 3-6 #ZEPHFh .
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PLE AR PRSI HIR T 8# 5, AT BRI E — A
INE TR, EH-
https://d. book118. com/677062056036006060
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