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Abstract

Currently, with the iterative updates of deep learning, machine vision, and robotic arm control
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technologies, the use of deep learning for detecting, recognizing, and controlling target objects has
become an emerging research field. This article mainly studies a deep learning based visual percep-
tion and object recognition algorithm for cameras and robotic arms. By studying the basic principles
and applications of deep learning algorithms and ROS2 operating system, this paper proposes to first
calibrate the camera to ensure the imaging quality and accuracy of the captured images for typical
application scenarios of robotic arms, camera visual perception, and object recognition. The YOLOv8
object detection algorithm is used to achieve accurate recognition of the target object, and finally the
PID control algorithm of the robotic arm is used to achieve precise motion control of the robotic arm
for grasping and moving the target object. Through repeated experiments, it has been shown that
the algorithm can achieve fast and accurate recognition of target objects, and achieve precise mo-
tion control of target objects through a robotic arm.
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B IR L7 2] 5 ROS ARG IIIHA JiE » IR 55 ST BORAE RS S PAGCRSE S MU O AL B e A H o
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ZHI E RIS, i e IR S bR s AR AN PID 751 S5 s m S B B8 DA v AR S IR TR 1) 3
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3.1 REEIEX

RIE S SV A DR E — A 2 A RBUR AR 2 M 2R IRt R, Sdodmid S m e+
SRR B R A L, DA/ ME TS 5 SEPr AR 2 (B iR 22 . BAR A Q)W T s
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Horb, N ZFEAKCRE, y 2% 0 MERRESARE, § 2RI RIFREE . ASCE] PyTorch HESESEEL
EIERANZ M 2% K Python Afi5.

3.2. ERMERLE
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e, W BB ERBEEAEETTTE, BRI BATIERCRE, RS ORISR 27 8 R i i
7, P2 BAT BOmE M

B ANEAE & — D g B X, HNmxn, FoREGREEMEE. — NS K 1K
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3.3. ROS2 #1E&4%:

ROS2 (Robot Operating System 2) /2 HL#5 A« HUBRE A7 32 A8 BRI ERAE RATAESS, a0 45 SO
BREL AP AT BT ZmAg AN TR AR I U . MUBE (5 WL JRCH s . I8 S iz 0, w]
i@ Python i C++4m i 5 T ROS2 4fe. AHELT ROS FAs, ROS2 JRATEVERE. W4 PRI 24
JiTHNREPET, AT 5L RGN0 T H RS (i F ROS2 Fl Gazebo 4 i UARE 00477 B S B0 B85,
HEAT PTG AR 25 (R RO AR U R o I3 ROS 17T s g R4 il R R 5 27 2 S35 SR 4 5 DX 3 P PRI ATL
PR T B bR RIS AR o FEIR B 2] Bk S AU Ao Bl & B0 (i s A v, SI AR Bk i 1
G HHE R AR L A3 DA S SRR 2 1) R G 1A B0 228 L 545 o 7E A R PRRC B T ROS2 17 st i I K 22 57
T FAC B A 2568 ROS2 71 M B2 (] B 52mi . mPEREM CPU K& RAM 1] DL ROS2 11T
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NORIESEIG P M 58 R ATERE, AR FUH] 7 B @8R S AT RS SRR . 5
HHE AR RAZ T -

(1) REREESH&: REALEZENEM, ENEILLH A (IR 5500 K), FR7EF# 582
IO RN BRIG5 59 6 561 DA AR T S b . BRMECRAE W& v TOILARHL(1920 x 1080)5 Intel RealSense
D435 IRFEAINL. HUAE T 54 XX-6DOF, 4|k ROS2 7 5 H S K E) 25 1@ il
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(2) FEARHESF0): IZREEL 4000 5k RGB EIME, %iF4E 800 5K, MIiX4E 1000 7K. i 2 s 2 Ml
3L 1000 VRHMHL LR .

(3) FRiETE: HASRMFRARH COCO MA&IA FHE S5 HIbR%E, N TXEIREFE —BMERGE.
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(4) BEHRS AN BN #IEE. BiEmsh S#EY, 48— RF 640 x 640 JfAritEfl.

5.2. EWHERSHH
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ZHCRIACES , W] DAE— B im0 (1) 1 e o AR S0 A 530 B 4 32 GB RAM 1 NVIDIA RTX 3090 GPU
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Table 1. Analysis of experimental results
1 KWERSH

7 Hik P RTIES E7 RMSE (mm) loU SFERS(s)
1 YOLOVS 92% 6.2+2.1 0.85 2.8
2 YOLOV5 88% 75+28 0.80 3.1
3 SSD 85% 9.0+34 0.78 3.4

i 1 Skt R, HET YOLOVS B My BEETE HARKY AR % b A e (A b, L
S R IITEUR % et 90%, 7 5 S AR 224 6.2 mm FAAE S FERT 20/ T 8 s, TEH) 2 S5 2 5Emt
UL 55 T 0 47 1 5 4 e
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AR SO IR B 2] A ROS2 #AE RGN IT, KRR 22 0 28 2 FH T LB P B A5 Sk R Je e 5
HARR B4R, SEEINHE 243088 T (10 B ARMER IR 58 07 S 458114 E s b AE 554 . Il Moo sRas, s
g RRWZEERARmfae . dEMIERBTT P, J00E 7SRRI R . SRR T T LA
WREHE RS, DIARHE 52 Fr S 3 S @ AH TTEC Y B A5 1R 0 5. SR 5 S S L B s 1)
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