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HyperSpaceX Framework: Overview

❏ Introducing HyperSpaceX, a novel discriminative feature representation and arrangement learning 
framework that explores both radial and angular dimensions in multi-hyperspherical space.

❏ HyperSpaceX shows its efficacy over multiple small and large-scale image and face recognition datasets.
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Preliminaries - Existing Loss Functions
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Proposed DistArc Loss

Predictive Measure

Resultant computation in terms of θ and φ :

   A favourable class determining predictive measure for the HyperSpaceX framework with
   its radial-angular based formulation:



DistArc Loss Components
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Latent Space Visualization
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Tasks Improved with HyperSpaceX
Image Classification Face Recognition
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Performance on Image Classification Tasks
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Visualization of Feature arrangement learning 
in Latent space on CIFAR-100 Dataset

Training Phase Evaluation Phase



Experimental and Visual Ablation 

Visual geometric ablation showing significance of (a) cos(θ) and δ, and 
(b) after incorporation of cos(ϕ).

       (a)        (b) Ablation based on varying radial gap 
between consecutive hyper-spheres.

Ablation based on varying number of 
hyper-spheres.

Loss Components MNIST Fashion MNIST CIFAR-10

cos(θ) 98.97 93.69 94.81

cos(θ) & cos(φ) 98.93 93.72 95.16

cos(θ) & δ 99.01 94.83 95.31

cos(θ) & cos(φ) & δ 99.19 95.04 96.03



Performance on Face Recognition Tasks
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