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Rules for Training
Females in Tech

Please mute yourself (if you are not talking ☺)

Please unmute yourself and talk to me.

2

Chat: You can also post your question/comment in the chat.
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Outline
Females in Tech
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Introduction1
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What is AI?
Females in Tech - Introduction

Machine Learning (ML)
▪ Ability to automatically learn and 

improve from experience

▪ Parse data → learn from it →

prediction/decision

▪ Structured data

Deep Learning (DL), Neural

Networks
▪ Closest to human learning

▪ large amounts of

(unstructured) data

Artificial Intelligence (AI)
▪ Build machines with

▪ Intelligent behavior

▪ Certain human decision-

making structures
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Why AI and why now?
Females in Tech - Introduction

▪ Why AI?

− large potential for added value:

− product and service innovations,

− development of new business models
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Example: a + b = c
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Images licensed CC0 1.0 Universal

J. Stallkamp, M. Schlipsing, J. Salmen, and C. Igel. The German Traffic Sign Recognition 

Benchmark: A multi-class classification competition. In Proceedings of the IEEE 

International Joint Conference on Neural Networks, pages 1453–1460. 2011. 
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https://creativecommons.org/publicdomain/zero/1.0/
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Training Data

Optimization

Real Data
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cat: Rasheedhrasheed, CC BY-SA 4.0, via Wikimedia Commons

dog (cropped): Alvesgaspar, CC BY-SA 3.0, via Wikimedia Commons

fruit basket: Dj Galaxy, Public domain, via Wikimedia Commons

apples (cropped): Dllu, CC BY-SA 4.0, via Wikimedia Commons

bananas (cropped): Wilfredor, CC BY-SA 3.0, via Wikimedia Commons

tangerines (cropped): © Tomas Castelazo, www.tomascastelazo.com / Wikimedia Commons, CC BY-SA 4.0

pong: Azerion, CC BY-SA 4.0, via Wikimedia Commons

Machine Learning

supervised learning unsupervised learning reinforcement learning

learn from

reward

“cat”

“dog”

learn from

labeled data

cluster

unlabeled data
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Typical Machine Learning (Data Analytics) Process
Females in Tech - Introduction

Up to 80% of total effort

Raw Data

Raw Data

Raw Data

Data Acquisition Data Preprocessing

Processed 

Data

Cleaning
Filtering

Transforming

Deployment

Modelling

Training

Validation

Migration
Import

ReportingExtraction

Data Processing

“Machine Learning”
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Training effort
Females in Tech - Introduction

large NLP model (GPT-3)

produce human-like text

355 GPU-years training time

estimated cost: 4.6 m. $
(one training run at cheapest cloud provider)

training

effort minutes hours days weeks months years decades centuries

typical vision models at Bosch

e.g., traffic sign recognition

GP model for regression

e.g., predict fuel consumption

GP: Gaussian Process

NLP: Natural Language Processing

CPU: Central Processing Unit

GPU: Graphics Processing Unit

GPT-3: Generative Pre-trained Transformer 3

HPC: High Performance Computing

AWS: Amazon Web Services

Hardware

at Bosch

Notebooks & 

Workstations

CI GPU cluster

CI HPC cluster (CPU)

cloud services

(Azure or AWS)
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https://inside-docupedia.bosch.com/confluence/display/CBDPS/%28gpu%29+%7C++Service+Information
https://connect.bosch.com/communities/community/hpc
https://azure.microsoft.com/en-us/services/machine-learning/
https://aws.amazon.com/de/sagemaker/
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Females in Tech – Computer Vision
Low-level Vision

▪ Pixel-/patch- or line-

based processing

▪ E.g. replace black image

points of the cup with the

surrounding image

Images Processing Output
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Females in Tech – Computer Vision
Low-level Vision

▪ Equivalent to “Industrielle Bildverarbeitung”

▪ No information about environment, illumination, scene understanding

▪ Further examples:

▪ Tumor recognition in Medicine

▪ Optical sorting machines 

▪ Image reconstruction

Images Processing Output
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Females in Tech – Computer Vision
High-level Vision: Classic approach

Images
Image 

description
Processing Output

▪ tries to understand the whole scene in the image/video

▪ Needs a really good representation of the image 

▪ Examples: 

▪ Object recognition

▪ Obstacle detection

▪ Face recognition e.g. background filter, People counting, …

Source: Ebert, 2012
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Females in Tech – Computer Vision
High-level vision: Classic approach

Images
Image 

description
Processing Output

Person detection

Traffic sign

recognition
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Females in Tech – Computer Vision
High-level vision: Challenges

Images
Image 

description
Processing Output

Different illumination

Pattern recognition

Animals are adapted to their

environment

Source: Ebert 2012
Source: Kaniza 1976
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Females in Tech – Computer Vision
High-level vision: Deep Learning

▪ Learning of both image 

description and task itself, e.g. 

object detection, scene 

understanding, …

▪ Leads to a huge number of 

parameter (at least number of 

pixel)

▪ But needs a huge amount of data

Images
Image 

description + 
Processing

Output

Example: Rail track detection with semantic 

segmentation (Sensor4rail)
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Females in Tech – Computer Vision
High-level vision: Deep Learning

Text Transformer Image

https://openai.com/dall-e-2/#demos
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https://openai.com/dall-e-2/#demos
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Females in Tech – Computer Vision
High-level vision: Deep Learning

Text Transformer Image

https://openai.com/dall-e-2/#demos

But no algorithm is perfect …

See screenshot
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https://openai.com/dall-e-2/#demos


Natural Language 

Processing (NLP)
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Natural Language Processing (NLP)
ChatGPT

▪ Chatbot by OpenAI launched November 2022

▪ Based on GPT-3, a large language model

▪ Writes text based on prompts

− answers to questions, writes letters, poems, 

recipes, suggestions, summaries, …

▪ Can write code in various languages, 

comment, and debug code

▪ Sometimes returns plausible-sounding, but 

factually incorrect answers (“hallucination”).

GPT: Generative Pre-trained Transformer
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Females in Tech – Natural Language Processing
Voice cloning

▪ Question is:

− How long should a sample be to synthesize a voice?

− https://youtu.be/0sR1rU3gLzQ?t=27

− https://google.github.io/tacotron/publications/

speaker_adaptation/

??:?? ??:??
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https://youtu.be/0sR1rU3gLzQ?t=27
https://google.github.io/tacotron/publications/speaker_adaptation/
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Natural Language Processing (NLP)
Females in Tech

▪ Sentiment Analysis

▪ Evaluation of e.g. product reviews

− https://demo.allennlp.org/sentiment-analysis/MjMyNTM0Nw==

− DIY

− Try out the model with english sentences of your choice!

− Where are the limits?
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https://demo.allennlp.org/sentiment-analysis/MjMyNTM0Nw==


Robotics4
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Robotics: Thinking outside the box
Females in Tech

https://youtu.be/GdTBqBnqhaQ?t=20

How to minimize the time,

all feet touch the ground?
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https://youtu.be/GdTBqBnqhaQ?t=20
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High End AI: Google's DeepMind AI
Females in Tech

▪ Teaching itself how to walk

▪ Every motion the stick figure is making It taught itself

▪ The model was given virtual sensors

which tell it information about ist orientation

▪ Programmers incentivised it 

to go from point A to point B

▪ The AI was never shown what walking looks like

https://youtu.be/gn4nRCC9TwQ
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Fragen?
Females in Tech
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