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NVIDIA Generative AI Multimodal NCA-GENM Priifungsfragen mit
Losungen (Q18-Q23):

18. Frage

You are building a multimodal RAG application that integrates text documents and images. You've noticed that when a user query
relates strongly to the visual content, the retrieved documents are less relevant than desired. Which of the following strategies would
MOST effectively improve the retrieval of relevant information in this scenario?

A. Prepend the image captions to all the source documents to enhance text-based retrieval

B. Implement cross-modal embedding, training a model to create a joint embedding space for text and images.
C. Use a larger language model for the generative component of the RAG pipeline.

D. Increase the k value (number of retrieved documents) in the vector search.

E. Fine-tune the existing text embedding model with more text data.

Antwort: B

Begrindung;

Cross-modal embedding allows you to represent both text and images in a shared vector space. This enables the retrieval system to
understand the relationship between text and visual content, leading to more relevant docurment retrieval when the query relates to
images. Increasing 'k’ might retrieve more irrelevant documents. A larger LLM and fine-tuning the text embedding model won't
directly address the core issue of multimodal understanding,

19. Frage
You are building a multimodal application that analyzes images and generates descriptive captions. The application needs to handle
noisy images and maintain caption consistency. Which of the following techniques would be MOST effective in achieving this?

¢ A Preprocessing the images using a simple Gaussian blur before feeding them into the captioning model.

¢ B. Employing a denoising autoencoder to clean the images followed by a transformer-based captioning model and using beam
search with consistency constraints during caption generation.

¢ C. Directly feeding noisy images into a standard image captioning model.

e D. Using a smaller, less complex captioning model to avoid overfitting to the noise.

¢ E. Increasing the learing rate of the captioning model during training to compensate for the noise.

Antwort: B

Begrindung;

Option C is the most effective. Denoising autoencoders can effectively remove noise. Transformer models are state-of-the-art for
captioning, Beam search with consistency constraints helps generate more coherent captions, which addresses the consistency
requirerent. Other options are either too simplistic or could worsen the problem (e.g., increasing learning rate with noise).

20. Frage

You're training a multimodal model on text, image, and audio dat

a. During training, you encounter "CUDA out of memory' errors. Your dataset is large, and you have a GPU with limited memory.
Which of'the following strategies would be MOST effective to mitigate this issue without significantly reducing model performance?
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A. Use mixed-precision training (e.g., FP16 or BFI 6).
B. Implement gradient accumulation.

C. Reduce the batch size.

D. Increase the resolution of the input images.

E. Decrease the number of layers in the model

Antwort: A,B,C

Begrindung;

Reducing the batch size (A) directly decreases memory consumption. Mixed-precision training (B) reduces the memory footprint of
the model's weights and activations. Gradient accumulation (D) allows for a larger effective batch size without increasing memory
usage per iteration. Decreasing the number of layers (C) can reduce memory usage, but it might also significantly reduce model
performance. Increasing image resolution (E) increases memory usage.

21. Frage
What is the significance of using a U-Net like architecture in denoising diffusion probabilistic models?

A. To segment noisy patches in input images.
B. To detect noisy objects in input images.

C. To classify mput images as noisy or clean.
D. To generate new images from pure noise.

Antwort: D

Begrindung;

In a denoising diffiision probabilistic model (DDPM), the U-Net serves as the noise-prediction network at the core of the iterative
generation process: at each reverse-diffusion timestep, the U-Net takes the current noisy image (and typically a timestep embedding,
plus conditioning information like a CLIP text embedding in text- to-image models) as input and predicts the noise component
present at that step. Subtracting this predicted noise incrementally, over many timesteps starting from pure Gaussian noise,
progressively denoises the input into a coherent image - the mechanism by which DDPMs generate new images from pure noise. U-
Net's architecture - a contracting encoder path paired with an expanding decoder path, connected by skip connections at matching
resolutions - is well suited to this role because the skip connections preserve fine- grained spatial detail that would otherwise be lost
through the network's downsampling bottleneck, which matters for producing sharp, high-fidelity denoised output at each step.
Options B, C, and D describe discriminative tasks - classification, detection, and segmentation - that describe *other* legitimate
applications of U-Net-style architectures (orignally developed for biomedical image segmentation) but do not describe its function
spectifically *within* the diffusion generative process.

Within a DDPM pipeline specifically, U-Net's role is generative noise prediction supporting image synthesis from noise, not
classification or detection of any kind.

Reference: Core Machine Learning and Al Knowledge domain - diffusion models, U-Net noise-prediction architecture.

22. Frage
Hyperparameter tuning is used for what purpose in machine learning experimentation?

A. Collecting and preprocessing data to improve the accuracy of the model.

B. Adjusting the weights and biases of a neural network to optimize its performance.

C. Selecting the optimal values for non-trainable parameters, such as learning rate or batch size.
D. Selecting the best ML algorithm for a given task.

Antwort: C

Begriindung;

Hyperparameters are configuration values set *before* training begins and are not updated by the optimization process itself -
learning rate, batch size, number of layers, regularization strength, and number of training epochs are canonical exanples.
Hyperparameter tuning is the systematic search for the combination of these values that yields the best model performance on a
validation set, using strategies such as grid search, random search, or more sample-efficient approaches like Bayesian optimization
and population-based training.

This is explicitly distinct from option A, which describes the *training® process itself - weights and biases are trainable parameters,
updated automatically via backpropagation and gradient descent, not selected through hyperparameter search. Option B describes
algorithm selection, a higher-level modeling decision that may precede hyperparameter tuning but is not what tuning itself



accomplishes (you tune hyperparameters

*within* a chosen algorithmvarchitecture). Option C describes data engineering work that happens upstream of model training
entirely, unrelated to parameter search.

In practice, hyperparameter tuning requires careful experimental design to avoid overfitting to the validation set - techniques like k-
fold cross-validation, held-out test sets, and tracking tools (e.g., experiment trackers logging each trial's configuration and resulting
metric) are standard practice, connecting this topic directly to the Experimentation domain's broader emphasis on rigorous,
reproducible model evaluation.

Reference: Experimentation domain - hyperparameter tuning, search strategies, validation methodology.
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