Self-Check Questions
Unit 1 
1.1
1. Please name the key disciplines which contributed to the development of AI.
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game theory
neuroscience
natural language processing

1.2
1. What does AI winter mean?
Periods when interest, research activities, and funding of AI projects significantly decrease

2. What are the three most important requirements to avoid another AI winter??
Availability of computing capacity
Availability of data
Development of powerful algorithms

1.3
1. What is the purpose of an expert system?
Expert systems are computer programs that can support a human expert in decision making by deriving conclusions from a given knowledge base.

1.4
1. Please name the three preconditions for deep learning algorithms
Availability of data
Computational Power
Mature machine learning algorithms


Unit 2 
2.1
1. Please complete the following sentence:
Weak artificial intelligence, often known as narrow artificial intelligence, refers to algorithms that can solve a set of finite problems.

2.2
1. Please list five areas of application for AI.
High Tech
Telecommunication
Automotive
Assembly
Financial Services
Business, Legal and Professional Services
Healthcare / Pharma
Consumer Goods / Retail

Unit 3
3.1
1. Which of the following statements is correct?
· In reinforcement learning an agent learns about its environment based on trial and error.
· Reinforcement learning is a learning strategy based on supervised learning.
· Reinforcement learning requires a lot of training data.
· All of the statements are correct.
2. Please complete the following sentence:
In reinforcement learning the environment reacts to the action of an agent by returning a pair of state and action.

3.2
1. The objective of an _______________ in an MDP is to maximize the total reward.
· State
· Reward
· Agent
· Action
2. On which information does the transition function require to determine the next action?
· The actions which lead to the respective state
· All information is contained in the current state
· The actions which lead to the respective state and the current state

3.3
1. Please mark the correct statements.
· Q-learning is based on a model about the environment.
· Q-learning does not depend on any reward system.
· The Q-table in Q-Learning is used to find the best action.
2. Please complete the following sentence:
In Q-learning, the agent learns about the environment using exploration to get to know the environment and exploitation to use the learned knowledge.

Unit 4 
4.1
1. Please explain the purpose of the Turing test and how it relates to NLP.
The Turing test was designed to find out if a computer can think like a human. In NLP it can for instance be used to rate the ability of conversational agents.

4.2
1. Please name the main categories for NLP tasks
Speech
Discourse
Syntax
Semantics

4.3
1. Please name three methods for word vectorization
Word2Vec
TD-IDF
GloVe

Unit 5 
5.1
1. Please name the typical tasks in computer vision
Recognition
Motion analysis
Image restoration
Geometry reconstruction

5.2
1. Please describe the process of camera calibration and what it is used for.
Camera calibration is used to estimate the extrinsic and intrinsic parameters of a camera. Intrinsic parameters include the image center, the focal length of a camera and the distortion parameters of the lens. Extrinsic characteristics include the position of a camera and its orientation in real world coordinates.
2. What is the value of x when applying 2D convolution with the given kernel matrix?
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· 47
· 181
· 88
· 140

5.3
1. Please name the most commonly used types of features
Blobs
Corners
Edges
2. What are the 3 steps of feature engineering?
1. Feature detection
2. Feature description
3. Feature matching

5.4
1. Please define what semantic segmentation means.
In semantic segmentation parts of an image belonging to the same object class are clustered together. The algorithm receives an image with several objects as an input and returns an image where the pixels are labeled by their semantic category.
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