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òSumó integration ðthe good

ÅUniversally accepted, works well

ÅSimple calculation

Å Insensitive to line-shape

ÅGood-excellent phase- and 
baseline corrections

ÅAdequate data density needed

ÅSignal-intense regions

ÅMust integrate the entiresignal(s)

ÅSignal overlap can be an issue
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Peak deconvolution

Independent areas of (all) peaks in the spectrum

Time- or frequency domain calculation
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Global Spectrum Deconvolution 

(GSD)

Automatic multiplet deconvolution of the whole spectrum to recognize and 
extract all peaks, and discard artefacts

Ç Recognition of all significant peaks before fitting

Ç Assignment of realistic a prioribounds to peak parameters

Ç Fitting of hundreds of parameters in a reasonable time 

Ç List of peaks (centre, height, width, phase, shape)

Ç Synthetic spectrum

Ç Array of residues

Integral of each peak
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GSD Ą values representing the 

real spectrum

Name Shift IΩǎ lntegral
A (s) 10.32 1 0.901
B (m) 7.83 2 2.045 
C (m) 6.87 2 1.964 
D (t) 4.23 2 2.000
E (m) 1.69 2 1.907 
F (m) 1.44 2 2.054 
G (t) 0.95 3 2.841

Synthetic
spectrum

Ppm Intensity Width Area Type Kurtosis
10.32 0.1 1.17 2.72 Compound 0.62
7.85 0.0 1.29 0.16 Compound -0.20
7.85 0.1 1.43 2.34 Compound 0.08
7.84 0.0 1.36 0.52 Compound -0.16
7.83 0.0 1.51 0.63 Compound 0.29
7.82 0.1 1.39 2.41 Compound 0.14
7.82 0.0 1.05 0.12 Compound 0.80
6.89 0.0 1.13 0.20 Compound 0.16
6.89 0.1 1.33 2.27 Compound 0.31
6.88 0.0 1.27 0.53 Compound -0.02
6.87 0.0 1.31 0.63 Compound -0.09
6.86 0.1 1.28 2.20 Compound 0.01
6.86 0.0 0.96 0.11 Compound 0.47
Χ

Multiplets

Experimental
spectrum
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Integration performance

Shift 

(ppm) Abs Abs/H Abs Abs/H

0.93 8.240 2.747 9.050 3.017

1.41 5.540 2.770 6.180 3.090

1.66 5.490 2.745 5.860 2.930

4.21 5.490 2.745 6.030 3.015

6.85 5.500 2.750 5.850 2.925

7.81 5.490 2.745 5.830 2.915

10.3 2.670 2.670 2.790 2.790

2.7388 2.9545Ave

1.16 3.27RSD%

Sum GSD

N.B.
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Improving GSD for qNMR

Problem: experimental peak shapes often deviate from ideal models like a generalised 

Lorentzian.

Approach: increasingly add more adjustment parameters to the models till it represent 

the experimental shapes better. The quality is judged by analysis of remaining residuals.

Can be done in multiple cycles.

Minimise the residual
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Improving peak fitting:

Managing residuals

DOI: https://doi.org/10.1109/ICASSP.2014.6854687

ά¢ƘŜ ƳŜǘƘƻŘ ƛǎ ŀƴ ƛǘŜǊŀǘƛǾŜ ǇǊƻŎŜǎǎ ǿƘŜǊŜ ǘƘŜ ƭŀǊƎŜǎǘ ǇŜŀƪ ƛǎ ŜǎǘƛƳŀǘŜŘ 
ŀƴŘ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ǎǇŜŎǘǊǳƳ ǿƘƛŎƘ ǘƘŜƴ ǳƴŎƻǾŜǊǎ ǘƘŜ ǎƳŀƭƭŜǊ ǇŜŀƪǎΦέ
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qGSD Iterative improvement
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qGSD iterations:


