
Machines that can see 

Computing: Advances in computer-vision software are begetting a host of new ways for 
machines to view the world. 
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Ensuring that employees wear warm smiles when helping customers is good business—but no 
easy task, even for attentive managers. Omron Corporation, a Japanese developer of robotics 
software, is concocting a solution. Its software can analyse digital images, including video, to 
recognise and classify facial expressions. Soon the company will start selling a “smile 
measurement” system that will alert managers—in real time, if desired—when a cashier fails to 
muster an adequate grin. The software is configurable, so employers will be able to decide just 
how happy their employees should appear. 

Using computers to measure smiles will strike many as absurd. Yet machines are learning to 
see in increasingly reliable and useful ways, opening up a wide range of new applications. 
Indeed, computer vision, also known as object recognition, has developed so rapidly over the 
past few years that rather than struggling to make sense of what they see, computers can now 
outperform humans in some cases. Curiously enough, one such category is interpreting human 
facial expressions. 

Venu Govindaraju, a computer scientist at the University of Buffalo in New York, is designing 
software that helps determine the authenticity of expressions. He found that expressions that 
take as much time to form as to fade away are more likely to be genuine than those with 
unequal “onset” and “offset” durations. Detecting phoniness this way is far from fail-safe, but it 
is a good guide. So good, in fact, that Unilever, an Anglo-Dutch consumer-goods giant, is using 
expression-analysis software to pinpoint how testers react to foods. Procter & Gamble, an 
American competitor, is using similar technology to decipher the expressions of focus groups 
viewing its advertisements. 

Using computer vision to analyse how people react to advertising, combined with the ability to 
identify what sort of people they are, also provides new opportunities. Digital billboards—the 
large TV screens that display advertisements in public places—already take into account the 
weather (touting cold drinks when it is hot) and the time of day (promoting wine in the 
evening). NICTA, a media laboratory funded by the Australian government, has gone a stage 



further. It has developed a digital sign called TABANAR, which sports an integrated camera. 
When a passer-by approaches, software determines his sex, approximate age and hair growth. 
Shoppers can then be enticed with highly targeted advertisements: action figures for little 
boys, for example, or razors for beardless men. If the person begins to turn away, TABANAR 
launches a different ad, perhaps with dramatic music. If he comes back later, TABANAR can 
show yet another advertisement. “You tend to go: ‘Wow, thanks, how did you know I needed 
that?’,” says Rob Fitzpatrick of NICTA. 

Computer vision can prevent sales, too. In Japan it recently became illegal to sell tobacco from 
vending machines without verifying that customers are at least 20 years old. Fujitaka, a maker 
of vending machines in Kyoto, promptly devised a solution: it built dispensers with artificial 
vision. Fujitaka’s new machines refuse to sell cigarettes if their software detects plumpness in 
the skin (a tell-tale sign of adolescence) around a potential customer’s eyes. Tests show that 
the system is slightly better at estimating people’s ages than nightclub bouncers are. Ray 
Chiang of Fujitaka says sales surged after the government certified the technique last year. 

The elderly are also coming under scrutiny. Computer scientists at the Toronto Rehabilitation 
Institute in Canada have been testing a computer-vision system for monitoring people living in 
nursing homes or alone. A cheap camera, stuck to the ceiling, wirelessly relays images to a 
small computer that monitors how people move. When someone neglects to brush their teeth, 
flush the toilet or wash their hands, a speaker can prompt them to do so. And if a person falls 
over or stops moving, and fails to declare that all is well when prompted by the computer, the 
system calls a relative or dials an emergency number. 

Watching while you work 

Similar software can identify slackers in fast-food kitchens. This year HyperActive Technologies 
of Pittsburgh, Pennsylvania, is launching “HyperActive Bob”, a system that processes data 
collected by an array of cameras and alerts restaurant managers (either on site, or back at 
headquarters) when employees indulge in lengthy toilet breaks, or are slow to toss burgers 
onto the grill. The monitoring will be offered as a subscription, costing less than $200 a month 
for each restaurant. 

Nello Zeuch, an independent consultant based in Yardley, Pennsylvania, says computer-vision 
systems are also being used to monitor products on assembly lines, as well as the workers 
assembling them. In car factories, for example, workers can be notified by vision systems if 
components are missing or improperly seated. In some cases, workers are warned if they 
reach for the wrong tool or part. In electronics factories vision technology has become a vital 
part of the testing process. A machine can examine a circuit board for faults almost instantly. 
A human would take far longer to do the same thing, and would be less accurate. 

Computer vision has even advanced to the point that it can perform internet searches with an 
image, rather than key words, as a search term. Later this year Accenture, a consulting firm, 
will launch a free service, called Accenture Mobile Object-Recognition Platform (AMORP), that 
will enable people to use images sent from mobile phones to look things up on the web. After 
sending an image of, say, a Chinese delicacy, a curious foodie might receive information 
gleaned from AsianFoodGrocer.com, for example. Fredrik Linaker, head of the AMORP project 
at Accenture’s research centre in Sofia Antipolis, France, likens the project to “physical-world 
hyperlinking”. 

Microsoft is developing a competing service, known as Lincoln, which can already recognise 
more than a million objects in videos or photographs. Larry Zitnick, a Microsoft researcher in 
Redmond, Washington, notes that searching with images is often more precise than using 
words. Transmitting a picture of the Eiffel Tower taken from a magazine, for example, will 



fetch web pages that include information about travelling to Paris. Sending video footage of 
the monument itself, by contrast, will return web pages that contain useful information about 
the tower’s opening hours, or good places to eat nearby. 

Sending pictures to the internet could help robots as well as people. Jim Little of the University 
of British Columbia in Canada wants to make robots less clumsy. He has connected robots 
wirelessly to the internet, enabling them to search for pictures online so that they can quickly 
learn to recognise nearby objects. Curious George, one of Dr Little’s robotic creations, can 
identify a book, for example, by finding a picture of it on Amazon, a leading online retailer. 

One of the most promising uses of computer-vision software is in combating crime. In January 
a company called Evolution Robotics, based in Pasadena, California, began selling shopkeepers 
a system called LaneHawk InCart. When a customer arrives at a supermarket checkout, an 
overhead camera identifies the items on the conveyor belt and anything left behind in the 
shopping trolley. It then rings up the correct cost of the items. The system prevents 
“sweethearting”—the practice by which cashiers collude in a theft, either by failing to scan an 
item or by entering the wrong price. It also overcomes bar-code switching, in which would-be 
thieves remove the original bar-code and replace it with that of a cheaper item. 

Eyes of the law 

Nabbing drivers who switch car number-plates is another area where computer vision promises 
to help. Autonomy, a British firm, sells software that can recognise the make, model and 
colour of moving vehicles. By analysing data from roadside cameras, the system can notify 
police the moment a car drives past with a number-plate registered to another vehicle. 
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Similar technology is being used by repossession companies and other firms eager to get their 
hands on rogue vehicles. Last September Dijital Video ve Imge Teknolojileri, a firm based in 
Istanbul, launched a computer-vision system that uses a small camera mounted behind a car’s 
windscreen. A law firm installed it in 20 cars to look out for wanted vehicles and alert the 
police. Within two months it had led to the arrest of 15 drivers. They were “quite surprised”, 
says Muhittin Gökmen, the company’s founder. “They didn’t know they could be captured like 
this.” 

Car-mounted vision systems can be used to prevent accidents as well as crime. The system 
sold by Mobileye Vision Technologies in Jerusalem, for example, notifies drivers of vehicles 
hidden in blind spots and advises them against changing lanes if speeding or erratically moving 



vehicles are nearby. The company has sold more than 100,000 systems to carmakers including 
BMW, General Motors and Volvo. This year Mobileye will launch a new system that applies the 
brakes if a collision is imminent.  

The Technion-Israel Institute of Technology in Haifa, meanwhile, is developing roadside vision 
systems for dangerous junctions. If approaching cars appear to be heading towards a collision, 
drivers are warned by flashing street signs. Such safety systems need not be limited to roads. 
DFS Deutsche Flugsicherung, a government agency responsible for air-traffic control in 
Germany, is about to launch vision software for airports. Using images collected by 
surveillance cameras, its Advanced Surface Movement Guidance and Control System will warn 
traffic controllers of potential collisions between taxiing aircraft and vehicles ferrying luggage 
and food. 

Jake Aggarwal, an expert in the security implications of traffic patterns at the University of 
Texas at Austin, is using funds from America’s defence department to analyse footage of 
suspicious driving filmed from above. Understanding vehicle movements, Mr Aggarwal says, is 
especially helpful to intelligence and security experts in Afghanistan and Iraq. Suspect vehicles 
include those that drive in circles and those that go to government buildings and military 
facilities, especially if they stop near them. 

Advances in computer vision, in short, have applications in fields from advertising and 
manufacturing to road safety and counter-terrorism. It is a technology worth watching closely.  
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