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Abstract

This research presents the development of a stereo vision system using ESP32-CAM for object
distance measurement and small robot arm control to automatically grasp or manipulate objects. The
system consists of a dual camera mounted on a baseline-adjustable structure. It uses disparity mapping
from the left and right images to estimate the distance in real-time using Al via an OpenCV library.
Furthermore, the system incorporates object detection using a deep learning model with Mask R-CNN-LSTM
techniques to identify the position and boundaries of the target object before calculating the distance.
Linear regression is used to minimize measurement errors. Experimental results show that the Al model has
an object detection accuracy of over 80% for small objects and over 90% for medium-sized objects. The
system can measure the distance of objects in the range of 20-70 centimeters with a relative error of less
than 5% for small objects and less than 3% for medium-sized objects. The distance and position data
obtained from the stereo cameras are coordinate-transformed into the coordinate system of a custom-
developed small robotic arm using a 3D printer. The Arduino Uno-controlled stepper motor system
incorporates calibration and a rotation matrix for precise object gripping. This proposed system is useful for
applications in small industrial robots, service robots, and automation in assembly or parts sorting requiring

high precision.
Keywords: ESP32, Robot Arm, Open CV, Mask R-CNN-LSTM, Stereo
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Wausio WiFi laazuaninuieay IP uunesnounsy lagainnisvnaaesndesdeievzldsumuneiay 1P 1lu
192.168.0.143 wazndewniloszlaiumuneay IP 1Wlu 192.168.0.199 lnenmazgniunmdu Format JPEG uaz

nseudayavas Steam Video 9gl¥A1ds HTTP_GET sanmsinumaassnisiunimuuuamesle uandlunni 8
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sruunsUsznanaldreniiumeidiuyana fnreriundesy llausilemud (OpenCV) dmsunisussaanann
wagldlwnasy (PyTorch) dwsulumanisiieuiveaasesing Inen1snsiaduingantnenssu Mask R-CNN 3wy
LSTM tiedudnuaizianizaninle(sui@nse)

faganan1snaasdaeiuitunismaaaudulfzauin 100 x 100 cm MTaduntaiude wanalunisan

3
A319i 3 HansnTaduTng
S¥8¥a3e (u.) | 20 30 40 50 60 70
Tonauin | Anadedield | 2042 | 3085 4112 51.48 62.15 72.90
\an (wa1.)
Fanvuin | Anedediald | 2028 | 3055 40.72 50.95 6130 71.85
nang (31.)

Faudlovivuiunaszazinaieitindondummsnuiiinnueanindeuadseyfivszana 15 wufms @
Aruuiughiosar 90 91ne7 3 wuiisemaedeuduisiunliutudesrusnwnniudsaenndost
nuivesnrmandondenrudn wasiloaaouiuinguuindn 2x2x2 iwufuing wuindlesseyvinadosuas Tagd
padnasvhliuamsswafinnuisiuguindy Aenuwsiugunnnidesas 80 M3inszezmeasrildlugag
20-70 \wufuns fearanedoudiinsiesay 5 dmiuiaguuinidnuagsinitdesas 3 dmuTguuianan
axaxa wuiluns wamsnadeulnonssuresusuiueud Tnsusuiinrundatads 6 lwuiwasdeduiidennaeud
s3uy 50 WUAnT AAuAanan 0.5 wuRwesilefmusduwmiatmneudidanuuiusudihunedneyns
%wmﬁLLﬂJuﬁuauﬁamvm%’ﬁmmmmLﬁﬂﬂ?‘isx8ﬂﬂa"lﬁﬁLLGiﬁisaxlﬂaLﬁuﬂ’jﬁwsL?;amaqLLﬂJuvjusJumﬂLaimmiﬁu
Iunuzieatunsliinguunalng @amhsdau) ndliluszsemdndiundesameslousuusudlaiannsnidonly

Fuinglailiosanazsuiuieuvesiusudiion

9. agUuazdaiauauus

szuundesawasleituiomnluunanuilisses baseline vosndosglaiuniilianusoiaszozenudn
Idmiuingiieglng lueuanvindesmsiaaudnvesingiifiszezlnasenludndudonudeuszes baseline
mamé’meﬂﬁmﬁu MR SEUUTRELHEUINATA Mask R-CNN $aufU LSTM dwmunsnsaduingeiiia
muiuglunsnsadunnisleainaue annisnsewdu mslémsonnesidaduiisandiianaiavesnisinlda
LagszUUannsadsuusud ivduingluszusserlndld dedriavesssuufodsfosinnisiuuuiag eg
ouiumeddnyanadidusanannsaligunsaiogedutislunsuldidu vedasawesine [11] dwmiuns
Fauuwruyusuddumndesnisaznduinglussesiilnaundueiavsdeddguuvuresuauusudiduuuy
cartesian robot #sannIniuAsTEEATINETEILIAIINLAY X uay y unTu 9nn1sRadannsnth
UszgnalglanunainransnulusuiangunsineddunaInienisnensusensnguduingwis an lugnannssy

MEvUEUANNIenTulR [12]
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