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Where AI Has Failed Before

Image incorrectly classified when only a few pixels were changed (Szegedy 2014)

Glass goose incorrectly categorized as a website (Baker 2018)

Husky misclassified as a wolf due to background (Tulio Ribeiro et al. 2016)

Our Methodologies
● Stimuli creation via scripting in Blender. Capture 12 viewpoints of 3-dimensional 

stimulus objects with mapped characteristic and uncharacteristic texture
● Test Convolutional Neural Networks (CCNs) with novel stimuli and sieve through data 

to determine what categories the CNN assigned the highest probability to
● Run human experiment using same novel stimuli to understand if shape or texture 

plays a more significant role in perception

Next Steps
● Continue analysis to verify CNN's lack use of texture in image classification
● Investigate why 3-D renderings produce this effect whereas 2-D images do not
● Create models to preserve texture essence to determine if this carries more useful 

information for classification
● Test networks using other phenomena that humans use to see and interpret their 

visual environment
Impacts

● Enhance comprehension of CNN perception capabilities
● Improve technology for image classification-related fields
● Optimize technology physicians use to aid in analyzing medical scans
● Advance the algorithms and systems that autonomous vehicles rely on for 

better decision-making
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Human Experiment Results

Preliminary Network Results

ImageNet Trained ResNet ImageNet Trained Vision Transformer (ViT)

Figure 1. Response Time in Shape vs. Texture Trials
Response time is nearly double for texture trials 

(2.2s for shape and 4.2s for texture)

Figure 2. Prop. of Correct Selection in Shape vs. Texture Trials
Shape distinguished correctly in 92-93% of trials whereas 

texture distinguished correctly in ~23% of trials

Figure 3. ResNet Classification of Image 
Network correctly classified by shape in 47% of trials, 

texture in 13% of trials, and within the other 8 categories 
the other 39% of the trials

Figure 4. ViT Classification of Image 
Network correctly classified by shape in 50% of trials, 

texture in 15% of trials, and within the other 8 categories the 
other 40% of trials
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