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• OrbNet predicts ωB97X-D energies 
using GNN and GFN2-xTB input 
features.

• OrbNet-equi uses GFN2-xTB
features in atomic orbital basis.

Review on quantum-inspired representations
Quantum-inspired representations are a novel category of molecular representations that use the fundamental concepts of quantum 

mechanics to improve the accuracy of ML predictions.
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• FJK defines kernels for LMO representations 
that are derived from HF.

• MBO-ML uses GPR and HF-derived 
representations (excluding the core orbitals). 
The KA-MBO-ML is applicable to open-shells. 

• Constructs an image that can be used as input for NN using the 
HF-derived information (orb energies and electron rep. int.);

• Best for investigating the molecular excited states of the 
chemical space.
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• Computes the partial density of states by 

employing guess MOs of specified orbitals.

• Optimal for the simulation of X-ray spectra.

• Each row of the MAOC illustrates the 
contribution of an individual AO to the 
guess MO (orthonormalized AO).

• Dependent upon the basis set and 
applicable to both open-shell and closed-
shell compounds.

• MODA uses a density matrix to determine the contributions of atom pair as bond 
orders, grouping interactions by atom types and AO classes.

• SPAHM is a spin and charge variant representation that uses the eigenvalues of 
guess Hamiltonians. SPAHM(a,b) is a combination of two density-matrix-based 
representations that take into consideration the contributions of atoms and bonds.
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