
SUMMARY
I am an enthusiast in applied and explainable AI, driven by a vision to find intelligent solutions for tackling today’s major
problems and improving company processes with the most recent technologies. During my research, I applied Machine
Learning to solve complex Computer Vision and Robotics challenges.
Since my master’s studies in 2013, I focused extensively on these areas, mastering numerous skills, tools, and APIs. I
e.g. participated in the RoboCup@Home competition with my university team, which taught me early on that seamlessly
integrating aMachine Learningmodel into human environments involvesmuchmore thanmerely deploying it on a robot. This
realization guided my PhD research in collaboration with the Honda Research Institute EU, where I developed meta Machine
Learning approaches for robot self-assessment in human-robot teaching scenarios to ensure reliability and effectiveness.
In my postdoctoral research at the National Institute of Informatics (NII) in Tokyo, I extended my expertise in Generative
AI, specifically Transformer-based models, which are the foundation of approaches like GPT-4. I explored Generative AI
for audio by training a latent 2D audio map with a Variational Autoencoder to condition a GPT-2 model for more natural
audio generation. Additionally, for Vision-Language Models, I combined YOLO World for detecting people and GPT-4V for
classifying their actions to create a flexible perception framework for autonomous drones. My current work on this topic
involves investigating the trustworthiness of GPT-4o explanations and their impact on classification accuracy.

WORK EXPERIENCE
Senior Researcher 09/2022 – Present
National Institute of Informatics (NII), Tokyo, Japan

Postdoctoral Fellow of DAAD (German Academic Exchange Service)
Project: Vision Architectures for Drones (4 first-author publications)
Investigated in-depth into single-stage Object Detection approaches, such as YOLO variants, using Python and Torch
Introduced Explainable AI approaches for visualizing YOLO gradients, learned features and salience maps
Investigated into LLMs/VLMs for zero-shot classification in aerial images using OpenAI API and locally deployed models
Developed generative models in Torch and Torchvision/Torchaudio for 1. robot control using Reinforcement Learning in

realistic simulation environments and 2. for conditioned audio synthesis using Transformer and intelligent user-interfaces

Researcher 07/2019 – 06/2022
Bielefeld University, Cluster of Excellence Cognitive Interactive Technology (CITEC)

Staff member of Research Institute for Cognition and Robotics (CoR-Lab)
Developedmodels for enabling the applicability of robots in daily living environments and human-robot teaching scenarios
Implemented service robot demos, including perception and navigation with human-in-the-loop in ROS, Python, C++

Researcher 10/2016 – 06/2019
Honda Research Institute Europe GmbH, Offenbach am Main

PhD Project: Competence-based human-machine interaction models for cooperative intelligence in task completion
Contributed to advancing the institute’s mission of Cooperative Intelligence
Published Python libraries for human-aware active and incremental Machine Learning using Tensorflow, Keras and Torch
Developed an intelligent robot user interface with JavaScript web frontend and backend in Python, Flask and PostgreSQL

Intern 07/2015 – 01/2016
CLAAS KGaA mbH, Gütersloh

Project: Electronic Environment Recognition with Combine Harvesters
Master Thesis: Vision-based anomaly detection in grain fields
Developed image segmentation and single-class classification approaches for anomaly detection using Matlab
Acquired training data within harvesting field tests
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Freelancer in software development (part time) 03/2015 – 10/2019
Bielefeld/Offenbach am Main

Developed management tools for mid-size companies

Positions as teaching assistant (part time) 10/2012 – 08/2021
Bielefeld University

07/2017–07/2021: Lecture on Vision in Human and Machine
10/2013–04/2015: Lecture on Digital Communication and Internet Services
04/2013–07/2013: Lecture on Operating Systems
10/2012–02/2013: Lecture on Computer Architecture

EDUCATION
PhD 10/2016 – 12/2021
Bielefeld University, Cluster of Excellence Cognitive Interactive Technology (CITEC)
In cooperation with Honda Research Institute Europe GmbH, Offenbach am Main

Dissertation Title: Competence Modeling for Human-Robot Cooperation
Defense: Bielefeld University, 12/2021 with grade Magna cum Laude
Regularly presented research findings at prestigious international conferences (8 first-author publications)

M.Sc. in Intelligent Systems, Grade: 1.4 (1.0-6.0, 1.0 is best) 10/2013 – 02/2016
Bielefeld University

Focus: Robotics, Computer Vision and Machine Learning
Thesis: Development of an Image Processing System for Camera-Based Grain Field Classification Using Machine Learning
Master Project: Implementation of an cooperative ball-maze application with NAO robot, where NAO is visually perceiving

the game state and acts according multiple strategies (implemented in Python and OpenCV, evaluated within a user study)
Developed person detection, identity and emotion recognition in Java and C++ with integration into ROS ecosystem
Participated in RoboCup@Home German Open 2015 and Worldcup 2015 in Hefei, China, achieving third place in both.

Responsible for person localization and feature estimation (e.g., age, sex, posture), as well as an elderly care robot challenge

B.Sc. in Cognitive Informatics, Grade: 1.9 (1.0-6.0, 1.0 is best) 10/2010 – 10/2013
Bielefeld University

Thesis: Development of a Rapid-Prototyping Software for Constructing Environments in Virtual Reality

Abitur (German High School Diploma) 08/2007 – 06/2010
Hermann-Vöchting-Gymnasium, Blomberg

SKILLS
Core Competencies:

Python: advanced programming and debugging and most common packages
Data Science libraries: NumPy/SciPy, Pandas, Matplotlib, OpenCV
Machine Learning frameworks: Torch, SkLearn, TensorFlow, Keras, HuggingFace
Linux: Administration and development

Other Skills:
Programming Languages: C/C++, Matlab, Java
Web-Based languages: HTML, CSS, JavaScript, PHP, SQL, Flask, React
Robot Operating System (ROS), Azure
Project Management Tools: GIT, SVN, Redmine, Slack, Docker, Jenkins, GitLab
Other Tools: LATEX, MS-Office, Blender, GIMP, Inkscape, OpenSCAD

Lanuage Skills:
German: Native language
English: Business fluent
Japanese: Basic knowledge
French: Basic knowledge
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INTERESTS
Professional Interests:

Machine Learning Large/Vision Language Models
Robotics Computer Vision

Personal Interests:
Guitar Hiking
Electronics 3D Printing

ACADEMIC SERVICE
Topic Coordinator of Frontiers in Robotics and AI research topic

“Computer Vision Mechanisms for Resource-Constrained Robotics Applications”
Session Chair of VISAPP 2023 session on Assistive Computer Vision
Session Chair of VISAPP 2023 session on Deep Learning for Visual Understanding
Programme Committee member of ICRA2022 workshop on Behaviour Priors in Reinforcement Learning for Robotics
Programme Committee member of ICANN2020
Programme Committee member of ICANN2019

SELECTED PUBLICATIONS
Limberg, C., Goncalves, A., Rigault, B., & Prendinger, H. (2024). Leveraging yolo-world and gpt-4v lmms for zero-shot per-

son detection and action recognition in drone imagery. ICRA 2024 First Workshop on Vision-Language Models for
Navigation and Manipulation.

Limberg, C., & Zhang, Z. (2024). Mapping the audio landscape for innovative music sample generation. ACM International
Conference on Multimedia Retrieval.

Limberg, C., Harter, A., Melnik, A., Ritter, H., & Prendinger, H. (2024). Deep detection dreams: Enhancing visualization tools
for single stage object detectors. Springer Communications in Computer and Information Science.

Limberg, C., Melnik, A., Ritter, H., & Prendinger, H. (2023). Yolo: You only look 10647 times. Proceedings of the 18th Interna-
tional Joint Conference on Computer Vision, Imaging and Computer Graphics Theory and Applications.

Limberg, C. (2022). Competence Modeling for Human-Robot Cooperation [Doctoral dissertation]. Universität Bielefeld. https:
//doi.org/10.4119/unibi/2962486

Limberg, C., Wersing, H., & Ritter, H. (2020a). Accuracy estimation for an incrementally learning cooperative inventory assis-
tant robot. International Conference on Neural Information Processing (ICONIP).

Limberg, C., Göpfert, J.,Wersing, H., & Ritter, H. (2020). Prototype-based online learning on homogeneously labeled streaming
data. International Conference on Artificial Neural Networks (ICANN).

Limberg, C., Wersing, H., & Ritter, H. (2020b). Beyond cross-validation - accuracy estimation for incremental and active
learning models. Machine Learning and Knowledge Extraction (MAKE), 2(3), 327–346. https ://doi .org/10.3390/
make2030018

Limberg, C., Krieger, K., Wersing, H., & Ritter, H. (2019). Active learning for image recognition using a visualization-based user
interface. International Conference on Artificial Neural Networks (ICANN), 495–506.

Limberg, C., Wersing, H., & Ritter, H. (2018a). Improving active learning by avoiding ambiguous samples. International Con-
ference on Artificial Neural Networks (ICANN).

Limberg, C., Wersing, H., & Ritter, H. (2018b). Efficient accuracy estimation for instance-based incremental active learning.
European Symposium on Artificial Neural Networks (ESANN), 171–176.

Tasks Create. Design. Code. Build. Run Du verstärkst eines un-serer interdisziplinären Teams im Bereich Autonomous Systemsals Machine Learning Engineer / Software Engineer (m/w/d). ImTeam arbeitest du fachübergreifend daran End2End KI Lösun-gen in den praktischen Einsatz zu bringen, besonders heraus-fordernd ist dabei immer das Sicherstellen der von Mercedes-Benz an allen Stellen erwarteten Qualität und Verlässlichkeit.Dein Aufgabenschwerpunktwird imder Erstellung von komplexenCloud Lösungen, besonders im Kontext von Deep Learning undGenerative KI Lösungen liegen und umfasst sowohl die Abstim-mung von Bedarfen mit den relevanten Stakeholdern als auch dieKonzeption und Umsetzung von Infrastrukturen und Lösungen.Unsere Projekte adressieren vielfältige Aspekte der Wertschöp-fungskette vonMercedes-Benz – von internem Informationsman-agement oder Kundendaten Management über das autonomeFahren bis hin zur Optimierung von Werkstattprozessen. Einbesonderer Fokus ist aktuell die Beschleunigung der Integrationvon neuen Entwicklungen aus dem Bereich Generative KI in alleTeile von Mercedes-Benz. Du arbeitest mit vielfältigen neuenTechnologien und Methoden aus den Bereichen der KI und derCloud Nativen Software Entwicklung. Für uns wichtig sind z.B.PyTorch, TensorFlow, HuggingFace, LangChain die Entwicklungmit Python, JavaScript, die Nutzung und Konfiguration von CloudUmgebungen auf Azure, AWS und GCP. Deine Aufgaben kön-nen um Anforderungsmanagement, Produkt- oder Projektman-agement ergänzt werden. Show less Qualifications Das Wichtig-ste: Du teilst unsere Begeisterung dafür, verlässlicher KI in rel-evante Anwendungen zu bringen. Du hast ein solides und gefes-tigtes Fundament in der ITmit abgeschlossenemMaster-Studiumin Informatik, Wirtschaftsinformatik oder eine vergleichbare Aus-bildung. Du hast hervorragende Programmierkenntnisse, dabeisind Java, Python und SQL besonders wichtig. JavaScript undFrontend (React) Begeisterung ist immer ein Plus. Begeisterungfür die neusten Entwicklungen im Umfeld von Deep Learning undder Anwendungs für Foundation Models and Generative KI. Inter-esse an der Welt der Cloud Nativen Entwicklung – mit MicrosoftAzure, AWS oder GCP. Besonders relevant sind für uns Kuber-netes (auch AKS) und Azure Databricks. Erfahrung in diesemUmfeld ist ein großes Plus! Erweiterte Kenntnisse in MachineLearning, NLP, semantischer Wissensrepräsentation und DeepLearning sind ebenfalls ein großes Plus. Softwarequalität ist dirwichtig. Dabei testest du und achtest auf Sicherheit, Reliabilityund Scalability. Begeisterung und sehr gutes Verständnis für De-vOps und ML Ops Vorgehen und Technologien. Du bist ein Team-player: Wir lernen voneinander, wir motivieren und inspirieren unsgegenseitig. Du hast sehr gute Deutsch- und Englischkenntnissein Wort und Schrift.Massachusetts Institute of Technology (MIT), University of Cam-bridge, University of Oxford, Harvard University, Stanford Univer-sity, California Institute of Technology (Caltech), Imperial Col-lege London, ETH Zurich - Swiss Federal Institute of Technol-ogy, University College London (UCL), University of Chicago, Na-tional University of Singapore (NUS), University of Pennsylva-nia, Cornell University, University of Melbourne, California Insti-tute of Technology (Caltech), Yale University, Peking University,Princeton University, University of New South Wales (UNSW Syd-ney), University of Sydney, University of Toronto, University of Ed-inburgh, Columbia University, Paris Sciences et Lettres Univer-sity (PSL), Tsinghua University, Nanyang Technological University(NTU), University of Hong Kong (HKU), Johns Hopkins University,University of Tokyo, McGill University, University of Manchester,University of California, Berkeley (UCB), University of California,Los Angeles (UCLA), Australian National University (ANU), Uni-versity of British Columbia, ETH Zurich - Swiss Federal Instituteof Technology, Technical University of Munich (TUM), Universityof Amsterdam, University of Michigan-Ann Arbor, Duke University,University of Glasgow, University of Copenhagen, University ofBristol, University of Queensland, Kyoto University, King’s CollegeLondon (KCL), University of Southern California, London Schoolof Economics and Political Science (LSE), LudwigMaximilian Uni-versity of Munich (LMU), University of Wisconsin-Madison, BrownUniversity, Shanghai Jiao Tong University, Fudan University, Uni-versity of Warwick, University of Auckland, University of Leeds,University of Southampton, University of California, San Diego(UCSD), University of Texas at Austin, Sorbonne University, Uni-versity of Washington, University of Illinois at Urbana-Champaign,University of Birmingham, KAIST - Korea Advanced Institute ofScience and Technology, University of Sydney, University of Cal-ifornia, Santa Barbara (UCSB), University of Nottingham, Univer-sity of North Carolina at Chapel Hill, University of Hong Kong, Uni-versity of Groningen, University of Liverpool, University of Alberta,KTH Royal Institute of Technology, University of Western Aus-tralia, University of Oslo, University of Tokyo, Uppsala University,University of Colorado Boulder, University of Sheffield, Universityof Zurich, University of Basel, University of Freiburg, University ofHelsinki, University of Mannheim, University of Würzburg, Univer-sity of Vienna, University of Pisa, University of Ljubljana, Universityof Bergen, University of Exeter, University of Sussex, University ofEast Anglia, University of Dundee, University of Oslo, University ofAberdeen, University of St Andrews, University of Leicester, Uni-versity of Reading, University of Bath, University of YorkNeural Information Processing Systems (NeurIPS), 2. Interna-tional Conference on Learning Representations (ICLR), 3. Interna-tional Conference on Machine Learning (ICML), 4. AAAI Confer-ence on Artificial Intelligence (AAAI), 5. European Conference onComputer Vision (ECCV), 6. Conference on Computer Vision andPattern Recognition (CVPR), 7. Association for ComputationalLinguistics (ACL), 8. IEEE Conference on Computer Vision andPattern Recognition (CVPR), 9. International Joint Conference onArtificial Intelligence (IJCAI), 10. Conference on Empirical Meth-ods in Natural Language Processing (EMNLP), 11. Conference onNeural Information Processing Systems (NeurIPS), 12. SIGKDDConference on Knowledge Discovery and Data Mining (KDD), 13.International Conference on Computer Vision (ICCV), 14. Artifi-cial Intelligence in Medicine (AIME), 15. Conference on ArtificialIntelligence and Statistics (AISTATS), 16. TheWebConf (WWW),17. The Conference on Computer-Supported Cooperative Workand Social Computing (CSCW), 18. Conference on Human Fac-tors in Computing Systems (CHI), 19. The ACM Conference onComputer and Communications Security (CCS), 20. InternationalConference on Intelligent Robots and Systems (IROS), 21. In-ternational Conference on Automated Planning and Scheduling(ICAPS), 22. International Conference on Natural Language Pro-cessing (ICON), 23. The International Conference on Data Min-ing (ICDM), 24. Pacific-Asia Conference on Knowledge Discoveryand Data Mining (PAKDD), 25. European Conference on ArtificialIntelligence (ECAI), 26. International Conference on Artificial Neu-ral Networks (ICANN), 27. IEEE/RSJ International Conference onIntelligent Robots and Systems (IROS), 28. International Confer-ence on Robotics and Automation (ICRA), 29. ACM InternationalConference onWeb Search and DataMining (WSDM), 30. Confer-ence on Uncertainty in Artificial Intelligence (UAI), 31. SymposiumonPrinciples of Database Systems (PODS), 32. International Con-ference on Database Theory (ICDT), 33. International Conferenceon Distributed Computing Systems (ICDCS), 34. InternationalConference on Principles of Knowledge Representation and Rea-soning (KR), 35. International Conference on Computational Lin-guistics (COLING), 36. International Conference on Informationand Knowledge Management (CIKM), 37. International Confer-ence on Computer Vision Systems (ICVS), 38. IEEE InternationalConference on Robotics and Automation (ICRA), 39. IEEE Interna-tional Conference on Data Engineering (ICDE), 40. InternationalConference on Big Data (Big Data), 41. IEEE International Con-ference on Data Mining (ICDM), 42. International Conference onComputational Intelligence in Robotics and Automation (CIRA),43. International Conference onRoughSets andKnowledge Tech-nology (RSKT), 44. International Conference on Tools with Artifi-cial Intelligence (ICTAI), 45. IEEE Congress on Evolutionary Com-putation (CEC), 46. International Conference on Pattern Recog-nition (ICPR), 47. International Conference on Image Processing(ICIP), 48. International Conference on Biometrics: Theory, Ap-plications and Systems (BTAS), 49. International Conference onComputer Analysis of Images and Patterns (CAIP), 50. Interna-tional Conference on Advanced Video and Signal-Based Surveil-lance (AVSS), 51. International Conference on Digital Signal Pro-cessing (DSP), 52. International Symposium on Biomedical Imag-ing (ISBI), 53. International Conference on Medical Image Com-puting and Computer-Assisted Intervention (MICCAI), 54. Inter-national Conference on Image Analysis and Recognition (ICIAR),55. International Conference on Information Fusion (FUSION), 56.International Conference on Information Technology and Applica-tions in Biomedicine (ITAB), 57. International Conference on Dig-ital Image Computing: Techniques and Applications (DICTA), 58.IEEE International Symposium on Signal Processing and Informa-tion Technology (ISSPIT), 59. IEEE International Conference onImage Processing (ICIP), 60. International Conference on Com-puter Vision and Image Analysis Applications (ICCVIA), 61. Euro-pean Conference on Computer Vision (ECCV), 62. InternationalConference on Document Analysis and Recognition (ICDAR), 63.International Conference on Robotics and Automation (ICRA),64. International Conference on Intelligent Robots and Systems(IROS), 65. IEEE International Conference on Robotics and Au-tomation (ICRA), 66. IEEE/RSJ International Conference on In-telligent Robots and Systems (IROS), 67. International Confer-ence on Mechatronics and Automation (ICMA), 68. IEEE/RSJ In-ternational Conference on Intelligent Robots and Systems (IROS),69. IEEE International Conference on Mechatronics and Automa-tion (ICMA), 70. IEEE/ASME International Conference on Ad-vanced Intelligent Mechatronics (AIM), 71. International Confer-ence on Robotics and Automation (ICRA), 72. IEEE/RSJ Interna-tional Conference on Intelligent Robots and Systems (IROS), 73.International Conference on Robotics and Automation (ICRA), 74.IEEE/RSJ International Conference on Intelligent Robots and Sys-tems (IROS), 75. International Conference on Intelligent Robotsand Systems (IROS), 76. IEEE International Conference onMecha-tronics and Automation (ICMA), 77. International Conference onAutomation Science and Engineering (CASE), 78. IEEE Interna-tional Conference on Mechatronics and Automation (ICMA), 79.International Conference on Advanced Robotics and IntelligentSystems (ARIS), 80. International Conference on Automation Sci-ence and Engineering (CASE), 81. IEEE International Conferenceon Mechatronics and Automation (ICMA), 82. International Con-ference on Autonomous Agents and Multiagent Systems (AA-MAS), 83. IEEE International Conference onMechatronics andAu-tomation (ICMA), 84. International Conference on Mobile Robotsand Applications (MRA), 85. International Conference on Fieldand Service Robotics (FSR), 86. IEEE/RSJ International Confer-ence on Intelligent Robots and Systems (IROS), 87. InternationalConference on Robotics and Automation (ICRA), 88. IEEE Interna-tional Conference on Mechatronics and Automation (ICMA), 89.International Conference on Automation Science and Engineering(CASE), 90. IEEE International Conference on Mechatronics andAutomation (ICMA), 91. International Conference on AdvancedRobotics and Intelligent Systems (ARIS), 92. International Confer-ence on Automation Science and Engineering (CASE), 93. IEEE In-ternational Conference onMechatronics and Automation (ICMA),94. International Conference on Autonomous Agents and Multi-agent Systems (AAMAS), 95. IEEE International Conference onMechatronics and Automation (ICMA), 96. International Confer-ence on Mobile Robots and Applications (MRA), 97. InternationalConference on Field and Service Robotics (FSR), 98. IEEE/RSJ In-ternational Conference on Intelligent Robots and Systems (IROS),99. International Conference on Robotics and Automation (ICRA),100. IEEE International Conference onMechatronics andAutoma-tion (ICMA).Adaptability, Analytical thinking, Attention to detail, Communi-cation skills, Creativity, Critical thinking, Customer focus, Data-driven decision-making, Dependability, Emotional intelligence, En-trepreneurial spirit, Ethical judgment, Flexibility, Goal-oriented, Ini-tiative, Innovation, Leadership, Motivated, Multitasking, Negoti-ation skills, Networking, Organizational skills, Passion for learn-ing, Performance optimization, Persuasiveness, Problem-solvingskills, Proficiency in [specific software or tool], Project man-agement, Public speaking, Resilience, Resourcefulness, Results-oriented, Risk management, Self-motivation, Strategic thinking,Team player, Technical expertise, Time management, Trainingand development, Visionary, Work ethic, Adaptability to technol-ogy, Agile methodologies, Business acumen, Change manage-ment, Client relationshipmanagement, Coding and programming,Conflict resolution, Continuous improvement, Cross-functionalcollaboration, Cultural awareness, Customer relationship man-agement (CRM), Decision-making skills, Digital marketing, Diver-sity and inclusion, E-commerce, Efficiency, Empathy, Financialacumen, Global mindset, High emotional intelligence, Influence,Innovative solutions, Interpersonal skills, Knowledge of [industry-specific knowledge], Leadership development, Market research,Mentorship, Operational excellence, Passionate, Proactive, Prod-uct development, Proficiency in [language], Quality assurance,Quick learner, Remote work experience, Sales strategies, SEO op-timization, Service-oriented, Social media management, Stake-holder engagement, Strategic partnerships, Strong work ethic,Supply chain management, Sustainability initiatives, Technicalwriting, Thought leadership, Trend analysis, UI/UX design, User-centered design, Vendor management, Versatility, Virtual collab-oration, Web development, Wellness programs, Workplace safety,Workflow optimization, Writing skills, Youth development, Zero-defect mindset.TensorFlow, PyTorch, Keras, scikit-learn, Apache MXNet,Caffe, Theano, XGBoost, LightGBM, CatBoost, Fastai, HuggingFace Transformers, OpenCV, NLTK, SpaCy, Gensim, AllenNLP,NLTK, CoreNLP, Mallet, Vowpal Wabbit, PaddlePaddle, CNTK,Deeplearning4j, H2O.ai, OpenAI Gym, Stable-Baselines3, Deep-Mind Lab, DLib, Tesseract, SimpleCV, Plotly, Seaborn, Matplotlib,Pandas, NumPy, SciPy, JAX, PyMC3, Prophet, Statsmodels,scikit-optimize, Optuna, hyperopt, MLflow, TensorBoard, Ten-sorRT, OpenNMT, Fairseq, MeCab, Janome, SacreBLEU, GloVe,Word2Vec, FastText, Byte-Pair Encoding, SentencePiece, Byte-Pair Encoding (BPE), RankNet, NeuralProphet, Scikit-Multilearn,PyCaret, AutoKeras, AutoML, H2O AutoML, Ludwig, Auto-sklearn,TPOT, DVC, DataRobot, ClearML, Kubeflow, Metaflow, ApacheSpark MLlib, Hivemall, Apache Mahout, BigDL, RAPIDS, cuML,cuDF, Rapids AI, NVIDIA TensorRT, TensorFlow Lite, Core ML,ONNX, OpenVINO, Seldon, ML Kit, ML.NET, Microsoft Azure ML,Google AI Platform, Amazon SageMaker, IBM Watson, BaiduPaddlePaddle, Alibaba PAI, Tencent YouTu, Huawei ModelArts,Clarifai, OpenAI Codex, DeepMind AlphaFold, Google AutoMLVision, Face++, SenseTime, OpenCV AI Kit, RoboFlow, Labelbox,Supervisely, LabelImg, VGG Image Annotator, VIA, LabelMe,Polygon-RNN, YOLO, Detectron2, Mask R-CNN, RetinaNet, Ef-ficientDet, SSD, YOLOv3, YOLOv4, YOLOv5, YOLOv6, YOLOv7,YOLOv8, Detecto, OpenPose, AlphaPose, MediaPipe, DeepLab,U-Net, SegNet, LinkNet, PointNet, PointNet++, PointRend, Point-Flow, Open3D, PyTorch3D, Kaolin, MinkowskiEngine, MeshLab,MeshlabJS, Blender, Unity ML-Agents, AirSim, CARLA, Gazebo,Webots, PyBullet, OpenRAVE, MoveIt, Rviz, ros control, ROS,ROS2, CoppeliaSim, OpenManipulator, DART, Drake, PyRobot,JetBot, LidarView, Velodyne Viewer, PCL, Cartographer, GoogleCloud Robotics, AWS RoboMaker, Azure IoT Hub, OpenEBS, Ceph,GlusterFS, Kubernetes, Docker, Ansible, Puppet, Chef, Terraform,Jenkins, GitLab CI, CircleCI, Travis CI, Bamboo, Spinnaker, Argo,Tekton, Flyte, Prefect, Airflow, Luigi, Kedro, DAGster, Prefect,ZenML, DataRobot, H2O Driverless AI, Domino Data Lab, SAS Vi-sual Data Mining, Alteryx, KNIME, RapidMiner, Datarobot MLOps,Algorithmia, Seldon Core, MLflow, Kubeflow, Metaflow, MLRun,TFX, TIBCO Data Science, DVC, Comet.ml, Neptune.ai, Sacred,Weights and Biases, Guild AI, Valohai, Dataiku DSS, Hopsworks,Kubeflow Pipelines, Flyte, Metaflow, Pachyderm, KubeFlow,Amazon Sagemaker, Google AI Platform, Azure ML, Domino DataLab, Paperspace, Weights and Biases, Neptune, Comet, Grid.ai,MissingLink, Valohai, Databricks, Dataiku, Hopsworks, Iguazio,Datatron, Algorithmia, DataRobot, Seldon, Cortex, BentoML,MLflow, Polyaxon, Flyte, Airflow, Luigi, Prefect, Kedro, MLflow,TFX, KubeFlow, Snorkel, DataRobot, H2O.ai, DataRobot, Dataiku,RapidMiner, Alteryx, KNIME, Metaflow, Algorithmia, SeldonCore, Comet.ml, Weights and Biases, Neptune, Sacred, Guild AI,Dagster, Flyte, Prefect, TFX, MLflow, Polyaxon, Pachyderm, DVC,Seldon Core, Argo, KubeFlow, Flyte, Airflow, Luigi, Prefect, Kedro,MLRun, ZenML, Metaflow, DVC, MLOps, Algorithmia, Seldon Core,TensorFlow Extended (TFX), Flyte, Airflow, Kubeflow, MLRun,Metaflow, Neptune, Argo, Polyaxon, TFX, Comet, TensorBoard,TensorFlow, PyTorch, MXNet, ONNX, OpenVINO, TensorRT, TFLite, Core ML, Apache MXNet, CNTK, Caffe2, Chainer, DL4J,Theano, Fast.ai, LightGBM, CatBoost, XGBoost, H2O.ai, RAPIDS,cuML, cuDF, Optuna, hyperopt, Ray, scikit-learn, Keras, PyCaret,Ludwig, AutoKeras, TPOT, Auto-sklearn, AutoML, H2O DriverlessAI, Lobe, Microsoft Azure ML, Google AutoML, IBM Watson,Sagemaker, DataRobot, H2O.ai, KNIME, RapidMiner, Alteryx,Orange, Weka, H2O, Amazon Sagemaker, Google AI Platform,Microsoft Azure ML, Dataiku, DataRobot, Domino Data Lab,H2O.ai, RapidMiner, KNIME, Alteryx, Apache Spark, BigDL, Flink,Hadoop, Hive, MapReduce, Pig, Spark MLlib, Mahout, Dask, Ray,RAPIDS, Blaze, H2O, NVIDIA Rapids, NVIDIA Triton, RedisAI, Ten-sorFlow Serving, TensorFlow Lite, TensorRT, Core ML, OpenVINO,ONNX, Keras, PyTorch, MXNet, Caffe, CNTK, Deeplearning4j,PaddlePaddle, TFLearn, Torch, Theano, Torch7, TorchVision,Fast.ai, Gluon, LightGBM, XGBoost, CatBoost, Apache SINGA,Chainer, Lasagne, DyNet, Caffe2, MXNet Gluon, CNTK, Torch,PaddlePaddle, PyTorch Lightning, JAX, Flax, Haiku, TensorFlowProbability, Pyro, Edward, Turing.jl, Stan, PyMC3, GPy, H2O,Prophet, Scikit-optimize, Hyperopt, Optuna, Tune, Keras Tuner,Autosklearn, TPOT, Ludwig, H2O AutoML, FLAML, Auto-WEKA,AdaNet, Neural Prophet, DeepAR, Open Neural Network Exchange(ONNX), OpenCV, Open3D, SimpleCV, Tesseract, Scikit-image,ImageAI, PIL, DeepFace, OpenPose, MediaPipe, TensorFlow.js,TensorFlow Lite, TensorFlow Extended, TFLite, TensorRT, NVIDIATriton Inference Server, RedisAI, nGraph, TVM, PyTorch Mobile,ONNX.js, ONNX Runtime, Microsoft ML.NET, Core ML, AppleVision Framework, Apple Create ML, Fritz AI, Hugging FaceTransformers, AllenNLP, SpaCy, NLTK, StanfordNLP, CoreNLP,Stanza, Gensim, TextBlob, FastText, SentimentIntensityAnalyzer,VaderSentiment, Textacy, Tika, Sumy, Pattern, Ktrain, Rasa,Dialogflow, Wit.ai, Watson Assistant, Lex, Microsoft Bot Frame-work, Botpress, Chatfuel, TARS, ManyChat, Landbot, FlowXO,Dialogflow CX, Amazon Lex, Microsoft Azure Bot Service, Botkit,LUIS, Microsoft Luis, Amazon Comprehend, Google Cloud Nat-ural Language, IBM Watson NLU, Symbl.ai, Wit.ai, Rasa NLU,DeepPavlov, H2O.ai, KNIME, Dataiku, RapidMiner, Alteryx, Orange,Weka, H2O, SageMaker, Microsoft Azure ML, Google AI Platform,IBM Watson, BigML, DataRobot, KNIME, RapidMiner, Alteryx,H2O.ai, Domino Data Lab, Dataiku, Peltarion, Seldon, Algorith-mia, MLflow, Neptune, Comet, Sacred, Airflow, Luigi, Kedro,ZenML, DVC, Flyte, Prefect, Metaflow, DataBricks, Kubeflow,Google AI Platform, TensorFlow, PyTorch, Keras, JAX, MXNet,Chainer, Caffe, CNTK, Deeplearning4j, PaddlePaddle, Theano,Torch, Caffe2, TensorFlow.js, TensorFlow Lite, TensorFlowProbability, TensorFlow Hub, TensorFlow Federated, TensorFlowGraphics, TensorFlow Quantum, TensorFlow Decision Forests,Keras, PyTorch, MXNet, Chainer, Caffe, CNTK, Deeplearning4j,PaddlePaddle, Theano, Torch, Caffe2, Tensor
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