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Wartime Science

Again And Again, Scientific Research Has Transformed The Landscape Of Warfare

By Dr. Michael Andrews and Dr. Michael R. Macedonia

Vannevar Bush, Franklin Roosevelt's architect for wartime research, expressed science's importance in defeating fascism in World War II in his final report, "Science: The Endless Frontier": "In this war, it has become clear beyond all doubt that scientific research is absolutely essential to national security." Inventions such as radar, the digital computer, the jet engine, and antibiotics came of age during this period and played critical roles in our country's defense. Moreover, these technologies have had a major impact on our economy and civilian society.

For example, the first electronic digital computer, ENIAC, was developed by the Army during the war to compute ballistics tables for artillery and became the basis for every computing device we use today, from personal computers to digital watches.

During the 1940s, these nascent technologies seemed the stuff of science fiction in a country where only 25 percent of rural households had electricity.

The essential nature of scientific research to our security is again being observed in our war against the al Qaeda and terrorism. For homeland defense, science has clearly played a central role in issues such as anthrax and airport security. The World Wide Web, born from defense research and the Cold War ARPANET, is less than 10 years old, but it is providing a key informational advantage to allied forces in Afghanistan. As Deputy Secretary of Defense Paul Wolfowitz recently pointed out: "In the current campaign...young, non-commissioned officers routinely integrate multiple intelligence-collection platforms by simultaneously coordinating what amounts to several 'chat rooms.'

Science and technology have transformed the landscape of warfare. Tele-operated unmanned air vehicles roamed the skies over ground action in the Afghan conflict, controlled from hundreds of miles away by junior officers. Real-time video feeds were sent to US Central Command headquarters in Florida, where commanders could view the fighting. The Global Positioning System and laser designators, all products of US military-funded research, enabled precision attacks on the Taliban while minimizing the loss of civilian lives.

Soldiers wore new protective vests developed in Army labs. Ten pounds lighter but much stronger than their Somalia-era predecessor, they are made of exotic materials that dramatically reduced casualties during Operation Anaconda. Correspondent David Martin of CBS Evening News reported in late March that, if hadn't been for the new body armor, the death toll undoubtedly would have been much higher. One soldier told him: "At first I thought it was a ricochet round that bounced off my vest or a rock that hit me. I didn't realize until the next morning when we got back to Bagram that the bullet was actually in my vest."

As we step further into the 21st century, the Army continues to aggressively pursue science as a key underpinning to transforming itself. Recently, the Army and its partner, the Defense Advanced Research Projects Agency (DARPA), awarded a $150 million contract to Boeing and SAIC to begin development of the Future Combat System (FCS). FCS will enable Army forces to respond quickly around the world to a wide variety of potential adversaries.

FCS is a system of systems. A description of FCS may sound like science fiction--ground robots that drive themselves for days on a single tank of diesel; flying vehicles with infrared sensors that fit in the palm of your hand and that land themselves on rooftops for surveillance; and an armored vehicle that can attack targets precisely miles away. Soldiers will wear instrumentation that will convey the status of their health across a worldwide network. Airborne sensors will be able to look through foliage and find hidden targets. And soldiers will train in their FCS vehicles using virtual-reality technology.

These are real leap-ahead technologies under development by the Army and DARPA. These innovations are now coming out of labs and will be part of the Army's force by the end of this decade. Moreover, the research that made this possible will again have a major impact on our society in such diverse areas as transportation, manufacturing, education, and health.

Fifty-seven years later, Roosevelt's words commissioning the Vannevar Bush study are just as applicable today: "This represents a unique experiment of teamwork and cooperation in coordinating scientific research and in applying existing scientific knowledge to the solution of the technical problems paramount in war. Its work has been conducted in the utmost secrecy and carried on without public recognition of any kind, but its tangible results can be found in the communiqués coming in from the battlefronts all over the world. Some day the full story of its achievements can be told."
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