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Research and application of gesture recognition algorithm based on MediaPipe
GAO lJiarui, DU Hongbo, CAI Jin, LI Jiahan

(School of Science, Shenyang University of Technology, Shenyang 110870, China )

Abstract; With the rapid development of human—computer interaction, gesture recognition technology has gradually attracted the
attention of researchers. However, complex environments can significantly affect the accuracy of gesture recognition. This paper aims
to explore a high—precision gesture recognition algorithm based on MediaPipe. The hand pose is detected and recognized using
MediaPipe’s hand keypoint detection module. The gesture recognition algorithm proposed in this paper is employed for gesture
classification and identification. Through experiments, when compared with traditional gesture recognition algorithms, this algorithm
effectively overcomes issues such as lighting variations, background interference, and hand occlusions. Additionally, it can
simultaneously recognize multiple hands, thereby enhancing the accuracy and robustness of the gesture recognition algorithm.
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Fig. 1 The 21 key points of the hand
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Fig. 2 Obtaining detection information
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1 Function vetorialAngle

2 angle_list = [ ] # fAICFHR AR R
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DEF vectorAngle(vl, 12) .
# A I M
vl_x, vl_y «—0v1[0],01[1]
v2_x, v2_y «—02[0],02[ 1]
angle <— arccos(cos < vl,12 >)
RETURN angle
END vectorAnagle
10 anglelndex = vectorangle(
1 # IR A, R
12 # A AR R AR AR Y ] i, o Ho A
((int(handSet[0][0]) — int(hand_[6][0])),
(int(hand_[0][1]) — int(hand_[6][1]))),
13 ((int(hand_[7][0]) — int(hand_[8][0])),
(int (hand_[7][1]) —int(hand_[8][1])))
14 angle_list.append( anglelndex)
15 RETURN anagle_list
16 END vetorial Angle
Hik2 METHE

O 0 N AN L B~ W

Bi%3 FRIUINEL

mAN THES

i TEUUN AT FATER gesture

1 frame = get Information() # 2.2 /N7
2 WHILE TRUE

BGR2RGB)

RGB2BGR)

3 Jrame = acvtColor(frame, cw2COLOR_
4 hands < HandGesture( ) #2.3 /N3

5 frame = a2.cvtColor(frame ,c12. COLOR_
6 IF hands NOT NULL

7 2 T R DA RO AL

8 ENDIF

9 anagle <—wvetorialAngle( hands) #5535 1
10 gestureStr <— gesture(anagle) # 3% 2

11 ENDWHILE

12 END
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1 Function gesture
2 OherFingerAngle < 65.
3 thumbAngle < 53.
4 openAngle <— 49.
5 gesture <" Unknown"
6 IF anagle=list NOT NULL
7 IF (angle list[0] > thumbAngle)and (angle List[1] >
OherFingerAngle) and (angle_list[ 2] >
Oher Finger Angle) and(angle_list[3] >
OherFinger Angle) and(angle_list[4] >
OherFingerAngle) .
gesture_str = "0"
9  #MUEZRKS TIEAEML GBI AR
S, S IR B ETR 25 R8T AR 25 £ 2
10  ELIF (angle_list[0] > thumbAngle) and (angle_
list[1] < OherFingerAngle)and (angle_list[2] >
OherFinger Angle)and(angle_list[3] >
Oher FingerAngle)and(angle_list[4] >
Oher FingerAngle) .

11 gesture_str = "1"

12 END IF

13 END IF

14 RETURN gesture B3 FHIAZRE

15 END gesture

Fig. 3 Gesture recognition process
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Fig. 4 Image gesture recognition interface
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Fig. 5 Video gesture recognition interface

4 SLEERSH

4.1 SCIGIME

R ARG W L5 AN PyCharm , 2£ T Python3.8
WA #4 2, Python "5 %2 %% PyQt5, OS. OpenCV |
MediaPipe—tools , Autopy . Matplotlib ,Math,, SIS BT Y
V5 RSB % 1Y DELL TAESS, FALHIES 4 Intel (R)
Xeon(R)Silver 4210 CPU @ 2.20 GHz 2.19 GHz,GPU
M NVIDIA GeForce RTX 3070, HL4F RAM 32.0 GB
(31.7 GB ®J ),
4.2 FRIAFERBETR

BRI R R TR R
At U PO R s R T =i
5y, SLRSBOER/NEFER 0.75, f/NBEE 5
(BN 0.75 5 R4 52 56 X 45 Fb =543 531l i2E 47 100 YR 5K
¥, B3t 1000 W%,

TESROCIREE T IR B HER R IR 1 753 R
NI Z I 5 (AR HA TE 56 N B PO HERR 3 UL
2 ET BRI 5N P R HERR R LR 3,



i 4 1 BN, 4. BT MediaPipe BT H IR BB B AF5T 5 0 H 161

®1 BAFFRAER 43 HROW
Table 1 Strong lighting conditions ﬁﬁ;%\ %:zfua , T’fgﬁﬁlﬁ 7 ﬁ"{?%{i-‘b{:{ jnJIJ ‘{Eﬁﬁg

TR FEAKH  ERE BREE U %

N 92.3% (S 25 NI A HER R Oy 92.8% , &

0 100 22 8 92.0 FH BP0 15 O U A HER SR Sl 89.2% , L
! 100 % 4 96.0 TR 2l 91.43% , 5 (10 v B 2R L 3 v
2 100 B 2 98.0 HA —E REtE, (BX TR & 22 F #4001
3 o 93 7 93.0 WEB BG4 R
4 100 95 5 95.0 T
5 100 97 3 97.0 5 HRIE
o 100 ! 9 91.0 ARICHET MediaPipe fE4L4E T —FF 5551
8 100 90 10 90.0 Bk, WSR2k AT DA R v RO IR
Bye 100 88 12 88.0 ARl B SRR TFEREE Y S ), Pt T R
ok 100 3 7 .0 PR PR R, ARSI B i T
Wit 1 000 923 77 923 ARG, AT AT, TR R, SRR
F2 SLRHBNHER BN BIER A — 5 W4 (BT SR AF AR U AS
Table 2 Complex scenes yﬁ{ﬁ E(Jf%% , E@){%%é{%ﬁﬁg jfﬁfl*ﬁﬂ%ﬁ/ﬁ
FHAG FAKE  EE  HSDE RBIR % VEHN T —2 55 14
0 100 93 7 93.0 o
5% ik
1 100 95 5 95.0
2 100 926 4 96.0 [ 1] LIAO Ting. Application of gesture recognition based on spatiotemporal
3 100 91 9 91.0 graph convolution network in virtual reality interaction[ J]. Journal
’ of Cases on Information Technology (JCIT) ,2022,24(5) .79-383.
4 100 o7 3 97.0 [2] MRS, Thzobk. 36T MU 9 T S50 B R 76 % 38 3 0L 1y 1ot
5 100 94 6 94.0 [J]. B Fi&IT T72,2016,24(8) : 141-144.
6 100 93 7 93.0 [3] 4%, 2T Kinect 1Y 32 B H R 5 k78 BT BERE 9 1 A
’ [D]. B W Tolk K2, 2020.
8 100 23 7 93.0 (4] ATHGEE BLIEHT, BORHT 5. E TS SR BT #0850 1]
Bye 100 90 10 90.0 A sh k254 ,2002(2) :256-261.
" 100 %6 14 %6.0 [5] WHLET AR, Wk, BRDIR 28 SR ERLE R [ T]. 3
’ ' BHLAEHR,2014,37(6) - 1225-1240.
it 1000 928 & 92.8 (6] THE&, P LT He, SR i HLIE 53R 2R (1]
*3 FEHWBEKRRER f?i{rﬁﬁ%%ﬁ ;2011;4351)‘:2—13;
Table 3 Hand occlusion status [7] izgl;ﬁ: HT KL 5 R FEMIL[ D] HIK: HIKKA,
FHRA RAKE TRME  MRNE R [8] DU, SETURREE T 00 F S BUTESE (1], HOIES T, 2019,
0 100 90 10 90.0 18(11) :25-29.
| 100 03 . 03.0 [9] J;;E}(%Tszw 2 G I F RGN 5T [ D], AR B
K, .
2 100 94 6 94.0 (10 BT , ST , T ARM 26, FRER M2 M4 BF sk [ 1], HHEL
3 100 91 9 91.0 NiH1,2018,38(S2) :1-6,26.
4 100 %9 11 £9.0 [LL]RTRAFT, B8t , 520, 45, T 2 S WLHIAE R 2 ) P B i o ok e
' [1]. HhoCfE 24,2019 ,33(6) : 1-11.
3 100 90 10 90.0 [12] %48 % . 3T MediaPipe LT F#RI[1]. d-FHifE,2022,
6 100 88 12 88.0 30(14) :55-57.
B, W= Y = = TS C 5= ul= A D 2%
3 100 39 1 $9.0 [13J7«§fj.;ijﬁ%{n‘mﬂ’]}\14&zd11’m‘%ﬁlJEDJ- GE . i E R
¥, .
Bye 100 87 13 87.0 [14]HgSCHy (475, PyQts 5 Qt B HfiE GUI JF & i R [T].
ok 100 81 19 81.0 T S el P B AR 2 B 24,2020, 19( 1) 1 19-21.
o | 000 %00 109 292 [15]) 4, 3k & SR, FET OpenCV HIBCFE T HAR L[ 1], 500

N ,2013,33(S2) :193-196.



