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Autodesk Maya

Abstract

Traditional motion capture systems often require specialized hardware and controlled
environments, limiting their use in educational and low-budget animation workflows.
This paper presents a simple real-time character animation workflow that uses OpenCV
and MediaPipe to consume real-time pose estimates generated by MediaPipe from a
single RGB camera and directly retarget the resulting motion onto character rigs in
Autodesk Maya. Detected pose data is streamed in real time to Maya using a
TCP-based communication layer and immediately retargeted onto Advanced Skeleton
rigs, without offline motion capture or recording. The proposed approach prioritizes
practicality, low cost, and ease of integration over algorithmic novelty. Experimental
results show that the system provides stable and responsive real-time animation
suitable for teaching, previsualization, and rapid prototyping.

Keywaords

OpenCV, Real-Time Retargeting, Computer Vision, MediaPipe, Autodesk Maya,
Advanced Skeleton

1. Introduction

Motion capture plays a critical role in modern character animation pipelines for film,
games, and interactive media. Conventional systems typically depend on marker-based
optical setups or inertial sensor suits, which require dedicated hardware, controlled
environments, and significant financial investment. These constraints limit accessibility,
particularly in academic settings and independent production workflows.

Recent advances in computer vision have made it possible to obtain real-time human
pose information from standard RGB cameras through pretrained models such as
MediaPipe. While these systems provide pose data, their direct use for live character
retargeting inside professional digital content creation (DCC) tools remains limited.

This paper presents an applied research study on integrating real-time pose data
generated by MediaPipe into a live character retargeting workflow in Autodesk Maya.
The primary contribution is an end-to-end pipeline that connects camera-based pose
tracking to production-ready character rigs using Advanced Skeleton, enabling real-time
animation within a standard DCC environment.
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2. Related Work

Early character animation pipelines relied on marker-based optical tracking, providing
high accuracy but requiring controlled studio environments. Inertial systems reduced
spatial constraints but introduced drift and calibration complexity. Markerless pose
estimation has emerged as a research area leveraging depth sensors or RGB-based
computer vision techniques.

Recent approaches using deep learning and pose estimation frameworks, including
OpenPose and MediaPipe, have demonstrated reliable 2D and 3D skeletal tracking
from monocular cameras. Prior studies have explored real-time pose-driven animation,
primarily focusing on standalone visualization or game engine integration. However,
limited work addresses direct integration with professional animation rigs inside DCC
tools such as Autodesk Maya.

This work builds upon existing pose estimation research by focusing on workflow
integration, real-time performance, and educational usability rather than proposing new
computer vision algorithms.

3. Methodology
3.1 System Overview

The proposed workflow focuses on real-time retargeting of externally estimated human
motion data onto a character rig in Autodesk Maya. The system consists of five main
stages: live video input, external pose estimation, selective data extraction and
smoothing, network transmission, and real-time rig retargeting in Maya. A single RGB
camera provides live video input, which is passed to MediaPipe through OpenCV for
pose estimation performed entirely by the MediaPipe framework. The proposed system
does not modify or train pose estimation algorithms. Instead, it consumes the pose
landmark output, selectively extracts the required joint data, applies lightweight temporal
smoothing to reduce jitter, and streams the processed data to Maya using a TCP
socket. Within Maya, the incoming data is retargeted in real time onto an Advanced
Skeleton character rig for immediate visual feedback.

3.2 Video Input and External Pose Data

Live video input is acquired using OpenCV and passed to the MediaPipe framework,
which performs pose estimation externally. The proposed system does not implement or
modify pose estimation algorithms. Instead, it receives pose landmark data generated
by MediaPipe and treats it as an external input source for downstream retargeting.

3.3 Selective Data Extraction and Filtering

Rather than performing extensive data processing or coordinate-space reconstruction,
the system focuses on selectively extracting only the skeletal landmarks required for
character control. Lightweight temporal smoothing is applied to reduce jitter and
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improve motion stability before transmission. The extracted joint information is prepared
in a format suitable for real-time streaming and direct application within Maya.

3.4 Network Communication

A TCP-based communication layer is implemented to stream skeletal data from the
OpenCV application to Autodesk Maya. Maya’s commandPort is used to receive and
execute incoming Python commands, enabling real-time updates to joint attributes.

3.5 Maya Integration and Retargeting

Within Maya, incoming skeletal data is mapped to an Advanced Skeleton rig. Joint
rotations are applied in real time, allowing the character to mirror human motion. The
system supports real-time preview of retargeted motion for immediate animation
feedback. A demonstration video showing the system operating in real time is available
at:

https://www.youtube.com/watch?v=M9Su9uHVNz8

Figure 1. Real-time head orientation correspondence using the proposed workflow. The
performer’s head tilt estimated from a single RGB camera and processed through
MediaPipe is mapped in real time to head rotation on an Advanced Skeleton rig in
Autodesk Maya.

Figure 2. Real-time facial gesture correspondence using the proposed workflow. The
performer’s mouth opening estimated through MediaPipe facial landmarks is transmitted
via TCP and drives the corresponding mouth movement on the Advanced Skeleton
character rig in Autodesk Maya.

4. Experiments and Results

The system was evaluated using a standard webcam under typical indoor lighting
conditions. Test motions included head rotation, eye blink left and right, pupil motion &
mouth open and close.

Evaluation showed that the retargeted animation maintained recognizable human
motion patterns suitable for educational demonstrations and rapid prototyping.
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5. Discussion

The results demonstrate that externally generated pose data from MediaPipe, when
combined with lightweight smoothing and retargeting logic, can effectively drive
character rigs in real time within a DCC application. While the system does not match
the precision of high-end mocap solutions, it offers significant advantages in cost, setup
simplicity, and accessibility. Limitations include sensitivity to occlusion, lighting
variations,and requiring smoothing tweaks and capture rate to fine-tune for realistic
emulation.

6. Conclusion

This paper presented a real-time character animation workflow integrating OpenCV,
MediaPipe, and Autodesk Maya. By leveraging externally generated pose data and a
lightweight smoothing and network communication layer, the system enables real-time
rig control without specialized hardware. The workflow is particularly suitable for
education, previsualization, and low-cost animation production. The study demonstrates
that practical workflow integration can extend the applicability of existing computer
vision techniques in professional animation environments.

7. Future Work

Future improvements include extending the current live retargeting workflow to support
optional motion recording, replay, and selective targeting of motion data to mask two
different motions. Pose data could be stored at the OpenCV level for reuse, analysis, or
dataset generation, as well as recorded directly within Maya for animation refinement
and offline playback. Currently, the retargetting happens at local space, with
multicamera capture, we can look into world space animation retargetting, & multi
character targeting. Additional directions include multi-camera support, enhanced
smoothing techniques, full-body 3D pose reconstruction, and integration with real-time
engines such as Unreal Engine and Unity.
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