LMS Questions for DLBROESR01_E Mobile Robotics
(Five multiple-choice questions per unit with one correct answer and three incorrect answers. Use the second column to indicate the corresponding unit section.)

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	1/1
	1.1
	Which type of locomotion is typically suitable for accessing untreated terrain and imitating human, animal, or insect movements?
	legs
	tracks
	wheels
	aerials

	1/2
	1.1
	How many independent coordinates are required to uniquely define the pose (position and orientation) of an object in the most general sense?
	six
	two
	three
	four

	1/3
	1.1
	What determines whether the locomotion of a mobile platform is referred to as holonomic or nonholonomic?
	the type of constraints placed on the platform’s movement
	the number of dimensions in which the platform can move
	the speed at which the platform can move
	the presence of rotational motion

	1/4
	1.2
	Why is static gait usually less efficient than dynamic gait?
	All of the solutions are correct.
	Static gait requires additional counter-balancing moves.
	Static gait limits the maximum movement speed due to dynamic effects.
	Static gait involves overhead movements to maintain static equilibrium.

	1/5
	1.3
	What are the limitations of a wheeled differential drive platform?
	decreased stability at high speeds and challenges on uneven terrain
	inability to change orientation and higher maintenance costs
	friction losses and complex mechanical design
	lower maneuverability in tight spaces and unsuitability for congested areas

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	2/1
	2.1
	How many elementary rotations are required to express any three-dimensional rotation?
	three
	one
	two
	six

	2/2
	2.2
	What characterizes nonholonomic constraints?
	They limit the paths to reach a configuration.
	They restrict the possible configurations of a robot.
	They allow direct lateral movement in car-like assemblies.
	They can be integrated and expressed as g(q,t) = 0.

	2/3
	2.3
	What does the degree of mobility (δm) measure?
	the number of degrees of freedom directly controlled by adjusting wheel velocities
	the number of independently steerable wheels
	the number of holonomic constraints in the robot’s configuration
	the number of degrees of freedom in the robot’s configuration

	2/4
	2.4
	What is the difference between the path and the trajectory of a mobile robot?
	The path is the continuous sequence of poses, while the trajectory takes into account the time at which each pose is reached.
	The path refers to the robot’s motion in the horizontal plane, while the trajectory also includes vertical motion.
	The path is the robot’s planned route, while the trajectory is the actual path it follows.
	The path is the robot’s overall movement, while the trajectory focuses on its rotational motion.

	2/5
	2.4
	Can a nonholonomic robot generally follow the same path as a holonomic robot?
	No, a nonholonomic robot cannot follow the same path as a holonomic robot.
	Yes, they can both follow the same path without any limitations.
	It depends on the specific design and constraints of the nonholonomic robot.
	Both robots can follow the same path, but the nonholonomic robot requires additional adjustments.

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	3/1
	3.1
	What happens when the number of generalized coordinates used exceeds the degrees of freedom of a robot?
	The set of generalized coordinates is subject to constraints.
	The robot’s configuration becomes more intuitive to visualize.
	The dependent coordinates can be expressed as linear combinations of the independent ones.
	Solving the constraint equations becomes an easy task.

	3/2
	3.1
	In which coordinate frame is the mass matrix constant?
	body-fixed coordinate system
	space-fixed coordinate system
	world coordinate system
	All of these solutions are correct.

	3/3
	3.2
	What is the main difference between the augmented formulation and the embedding technique when treating nonholonomic constraints?
	The embedding formulation eliminates constraint forces, while the augmented technique introduces Lagrangian multipliers.
	The embedding formulation uses a set of redundant generalized coordinates, while the augmented technique uses a set of minimal coordinates.
	The embedding formulation solves algebraic constraint equations, while the augmented technique solves differential equations.
	The embedding formulation leads to singularities, while the augmented technique guarantees a well-defined set of coordinates.

	3/4
	3.1
	What does the generalized mass matrix in robot dynamics represent?
	the mapping between generalized forces and torques for generalized accelerations
	the distribution of mass within the robot’s body
	the rotational inertia components of the robot
	the mapping between physical forces and torques for translational accelerations

	3/5
	3.2
	Which term is used to describe the calculation of required forces and torques resulting from certain accelerations for mobile robots?
	inverse dynamics
	forward dynamics
	forward kinematics
	inverse kinematics

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	4/1
	1.1
	What does accuracy measure in relation to a measurement device?
	the closeness of the measured value to the ground truth value
	the extent of the spread of repeated measurements
	the difference between the minimum and maximum measurable values
	the discrete values sampled at a certain rate

	4/2
	1.1
	Which factor represents the precision of a sensor?
	the extent of the spread of repeated measurements
	the minimum and maximum measurable values
	the frequency at which measurement values are provided
	the smallest offset of a physical quantity that can be measured

	4/3
	1.2
	How does a potentiometer measure position?
	by measuring electrical resistance
	by using electromagnetic induction
	by tracking wheel revolutions
	by applying alternating current

	4/4
	1.2
	What principle do resolvers rely on to measure the position and velocity of a rotating shaft?
	electromagnetic induction
	mechanical brush encoders
	optical reflection
	magnetic fields

	4/5
	1.5
	What is the formula to calculate the distance d using sonar sensors based on the time of flight t and the velocity of sound vSound?
	d = vSound * t / 2
	d = vSound * t
	d = vSound / t
	d = vSound / (2 * t)

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	5/1
	5.1
	Which component of a manipulator is referred to as the base frame?
	the component that rigidly connects the manipulator to the world
	the end effector
	the kinematic chain
	the rigid bodies

	5/2
	5.1
	How do serial manipulators differ from parallel manipulators?
	Serial manipulators have only one kinematic chain between any link and the base frame.
	Serial manipulators have multiple kinematic chains, while parallel manipulators have a single chain.
	Serial manipulators form closed kinematic chains, while parallel manipulators have open chains.
	Parallel manipulators are used for minor manipulator operations.

	5/3
	5.1
	Why is it sometimes reasonable to build manipulators with more degrees of freedom than required?
	It increases the versatility of the manipulator.
	It simplifies the kinematic analysis of the manipulator.
	It reduces the complexity of the workspace.
	It eliminates the need for additional actuators.

	5/4
	5.2
	What is a challenge in solving the inverse kinematics problem for manipulators?
	Multiple solutions may exist or there may be no solution at all.
	There is always a unique solution for any given end effector position.
	Closed-form solutions exist for all types of manipulator designs.
	The geometry of the manipulator does not affect the inverse kinematics.

	5/5
	5.2
	What are singularities in the context of manipulators?
	configurations where the manipulator loses some of its instantaneous degrees of freedom
	configurations where the manipulator gains additional degrees of freedom
	configurations where the manipulator becomes more rigid and less flexible
	configurations where the manipulator’s workspace is expanded

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	6/1
	6.1
	What is the difference between global planning and local planning?
	Global planning considers the full environment and requires a map, while local planning relies on immediate sensor measurements.
	Global planning relies on sensor measurements, while local planning requires a map of the environment.
	Global planning is performed online, while local planning is performed offline.
	Global planning focuses on avoiding dynamic obstacles, while local planning focuses on geometric paths.

	6/2
	6.1
	What is the term used to emphasize motion planning with differential constraints for non-omnidirectional robots?
	nonholonomic planning
	kinematic planning
	global planning
	offline planning

	6/3
	6.2
	What does resolution completeness imply in path planning algorithms?
	The algorithm finds a path if one exists at the resolution of discretization.
	The algorithm finds a path at the highest possible resolution.
	The algorithm finds a path by discretizing the space.
	The algorithm finds a path by modeling the configuration space with discrete samples.

	6/4
	6.3
	What does the expansion of the configuration space to regions of inevitable collision consider?
	regions where the robot would inevitably collide due to its speed and dynamics
	time scaling functions for trajectory planning
	velocity limits in the phase state space
	kinematic constraints and limits on dynamics in the configuration space

	6/5
	6.4
	Task planning aims to …
	… generate instructions for the robot to conduct tasks.
	… move the robot from one location to another.
	… avoid obstacles and respect robot constraints.
	… develop multi-purpose planners for artificial intelligence.

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	7/1
	7.1
	In the context of robotics, sensor aliasing can also refer to …
	… different environmental features appearing as equal sensor readings.
	… errors in sensor readings that are not equivalent to the actual environmental state.
	… the mean offset of multiple measurements to the true value.
	… the ability to measure angular velocity.

	7/2
	7.2
	Dead reckoning refers to …
	… estimating the robot’s pose relative to a previous pose using proprioceptive sensors.
	… determining the robot’s absolute pose using external beacons.
	… measuring the robot’s pose relative to landmarks in the environment.
	… estimating the robot’s velocity based on sensor readings.

	7/3
	7.3
	Absolute localization is concerned with …
	… estimating the robot’s location with respect to a fixed, absolute reference.
	… estimating the robot’s location relative to a previous pose.
	… estimating the robot’s location based on visual landmarks.
	… estimating the robot’s location using proprioceptive sensors.

	7/4
	7.4
	The main goal of sensor fusion is to do which of the following?
	improve the accuracy and robustness of information obtained from multiple sensors
	increase the complexity of sensor systems
	reduce the cost of sensor components
	minimize the need for calibration and maintenance of sensors

	7/5
	7.5
	Which of the following are prominent approaches for SLAM?
	extended Kalman filter (EKF), particle filters, and graph optimization
	A* algorithm, RRT algorithm, and D* algorithm
	PID controller, LQR controller, and MPC controller
	reinforcement learning, deep learning, and genetic algorithms
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	Incorrect answer
	Incorrect answer

	8/1
	
	
	
	
	
	

	8/2
	
	
	
	
	
	

	8/3
	
	
	
	
	
	

	8/4
	
	
	
	
	
	

	8/5
	
	
	
	
	
	

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	9/1
	
	
	
	
	
	

	9/2
	
	
	
	
	
	

	9/3
	
	
	
	
	
	

	9/4
	
	
	
	
	
	

	9/5
	
	
	
	
	
	

	Unit/
Question Number
	Section
	Question
	Correct answer
	Incorrect answer
	Incorrect answer
	Incorrect answer

	10/1
	
	
	
	
	
	

	10/2
	
	
	
	
	
	

	10/3
	
	
	
	
	
	

	10/4
	
	
	
	
	
	

	10/5
	
	
	
	
	
	

	
	
	
	
	
	
	




