
  

  

 

Seite 1/3 

 

Press Release 
 
 

The retina not only ensures sharp, but also stable 

vision 

 

Researchers from Tübingen show for the first time that the milliseconds-

long blindness that occurs during rapid movements of the eyes, which 

allows flicker-free vision, comes from the retina. 

 
 
 
 

Tübingen, April 27, 2020

 

Anyone who has ever recorded a video knows that the camera must be 

held still so that the images do not blur. On the other hand, we always 

perceive a stable image of the world, even though our eyes constantly 

move back and forth when looking for new impressions and therefore 

cause shaky images to be projected onto the retina. However, because 

vision is suppressed for milliseconds during these brief eye movements, 

these blurring motions are not perceived. Professor Ziad M. Hafed and 

Dr. Thomas Münch and their teams show in the journal Nature 

Communications that the signal for this suppression comes directly from 

the retina and its neuronal activity. Hafed heads the "Active Perception" 

laboratory at the Hertie Institute for Clinical Brain Research (HIH), is a 

research group leader at the Werner Reichardt Center for Integrative 

Neuroscience (CIN) at the University of Tübingen, and a professor at the 

Faculty of Medicine. Münch is a group leader at the Research Institute for 

Ophthalmology at the University of Tübingen and at the CIN.  

 

This is the first time that a coherent explanation has been found for the 

well-known phenomenon of saccadic suppression. Saccade is the term 

used to describe rapid movements of the eyes. So far, there have been 

two competing hypotheses about what causes saccadic suppression. 

According to the first hypothesis, the suppression starts from the motor 

signals that also trigger the eye movement. According to the second 

hypothesis, the suppression is purely visual and caused by the image 

sequences on the retina. This means that the blurred images would 

correct themselves already at the very first stage of vision, the retinal 

circuit. The results of the researchers show that the retinal hypothesis is 

indeed correct, but that the motor signal also plays an unexpected role. 
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Hafed, Münch, and their colleagues based their conclusions on various 

experiments. Initially, they asked subjects to look at high-resolution, 

computer-generated images of coarse and fine surfaces, which simulated 

the properties of natural images. They faded in short flashes of light of 

different strengths while the test subjects moved their eyes. Saccadic 

suppression made subjects unaware of the flashes, unless they were 

bright enough. It turned out that the ultra-short blindness was dependent 

on the displayed image. The suppression was stronger in the images with 

a coarse texture. It started earlier and lasted longer than in the images 

with a fine texture. "The fact that the strength and length of the 

suppression depended on the textures depicted could only mean that the 

trigger had to be visual," says Hafed. "We then confirmed this in many 

other experiments." Among other things, the scientists were able to show 

that the visual signal is already suppressed when it leaves the eye. “The 

retina therefore contributes directly to our stable visual impression,” says 

Münch. "It detects that the world is rushing by and regulates the sensitivity 

for a short time." 

 

In order to explore the influence of the eye movement trigger itself, the 

scientists conducted an experiment in which the test subjects either 

moved their eyes over an object or kept their eyes still while the object 

was moving. The image sequences on the retina were the same in both 

cases, and saccadic suppression occurred in both cases. However, the 

suppression with real eye movements lasted much shorter. "We conclude 

that the movement signal makes a difference in the duration of saccadic 

suppression," Saad Idrees and Matthias Baumann explain. They are the 

two doctoral students who carried out the experiments. "So, the 

movement trigger is still relevant." 

 

The results are also of medical relevance. Maybe they help people who 

can no longer see their world in a stable way due to illness. “This can be 

a very stressful symptom, for example in multiple sclerosis or Parkinson's 

disease,” says Hafed. "Perhaps special computer-controlled glasses can 

support these patients in the future to straighten the unstable pictures."  

 

 

Original Publication 

Idrees S., Baumann M.P., Franke F., Münch T.A., Hafed Z.M. (2020): 

Perceptual saccadic suppression starts in the retina, Nature 

Communications.  

https://doi.org/10.1038/s41467-020-15890-w 
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The Hertie Institute for Clinical Brain Research (HIH) was founded in 2001 
by the non-profit Hertie Foundation, the State of Baden-Württemberg, the 
University of Tübingen and its Medical Faculty, and the University Hospital 
Tübingen. The HIH is engaged in currently one the most fascinating research 
fields: the decoding of the human brain. The focus is on the question how 
certain diseases impair the function of this organ. In doing so, the HIH builds 
bridges between basic research and clinical applications. The aim is to enable 
new and effective strategies in diagnosis, therapy and prevention. There are 
currently 26 professors and more than 400 employees working at the institute. 
Website: www.hih-tuebingen.de  
 
 
The University of Tübingen is one of eleven universities judged excellent 
under the German government’s Excellence Initiative, and ranks well in 
international comparisons. Tübingen is one of the world’s foremost locations for 
neuroscientific research. Along with translational immunology and cancer 
research, microbiology and infection research, and molecular plant biology, it 
makes Tübingen a cutting-edge center of research in the Life Sciences. Further 
areas of core research are in Machine Learning, Geoscience and 
Environmental Science; Archaeology and Anthropology; Language and 
Cognition; and Education and the Media. More than 27,600 students from 
Germany and around the world are currently enrolled at the University of 
Tübingen, enjoying a broad spectrum of some 200 different study programs. 
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