Home Smart Home 

Electronic controllers are creating high-tech houses that do everything but tuck you in at night (though they will turn off the lights) 

By Daren Fonda 

Most mornings, Jerry Rich follows a routine his house knows well. As the sun rises over the cornfields on his Illinois estate, the 60-year-old executive and computer systems engineer heads for a workout in his huge exercise room. Dubbed "The Lagoon" for its indoor pool, Jacuzzi and miniature waterfalls, the room prepares for his arrival. It knows he likes the room a temperate 68 degrees and has preheated itself accordingly. Its electronic brain has been programmed to tune the TV to CNBC, his choice for stock quotes. The high hats in the ceiling illuminate to 75 percent, as Rich prefers a subdued dawn scene. The pool's temperature rises to 70 degrees and the waterfalls start cascading. The Lagoon, in effect, knows that Rich likes watching the falls while he exercises, but will shut them down when he leaves. 

Programmable rooms aren't uncommon in Rich's house. If any dwelling resembles what the French architect Le Corbusier called a "machine for living in," it is this two-story rambler. Situated on a 3,000-acre estate outside Chicago, it serves as both a private residence and showcase for TronArch, its electronic management system. At 53,000 square feet, the home is the size of a small hotel: big enough for an exotic car museum, full-size carousel and 15-seat home theater. TronArch governs everything from the house's climate and alarm system to its TVs, stereo systems, appliances and 

more than 400 lights. Linking it all together is a web of high-grade cables, electrical wires and sensors embedded in the windows, walls and floors. 

Wall-mounted touch screens allow occupants to program rooms to their liking: lights can be timed, temperatures set, music or movies selected--all at their fingertips. 

"This isn't 'The Jetsons,' " says Keith Rich, Jerry's son and president and chief executive officer of I.S.R., the company that designed TronArch for the Pavilion, as the house is known. "But it's the smartest home control system you'll find today." 

What it does, he says, is make a home "think" for its residents. A "bedtime" routine, for instance, might include closing the blinds, setting the alarm, heating a bath and switching the TV channel to the news. In a guest room, tapping the touch screen's "snack" icon will light a path to the kitchen late at night. A "romance" button might close the draperies, dim the lights and pipe Bolèro through speakers in the walls. Pressing the "dog-walk" icon could deactivate a backdoor alarm and shine a path to the kennel. Tapping the "away" icon locks the house down like a fortress. 

"With Tron Arch," says Keith Rich, "you never have to worry about whether it's dark out, it's cold, or ask questions like: Did I close the garage door? Did I close the gates? The system is like your home psychologist." Whatever your house's "problems," TronArch is designed to solve them, he says. With light and temperature sensors strategically placed around the home's perimeter and tied into its computer network, the house automatically adjusts for seasonal changes. And when residents do want to change the settings, they can do so, even from a distance, via a telephone and PC. (The system's Pentium-based computers run on the Internet protocol, allowing residents to dial into the house's management system.) Vacationing homeowners might call to disarm the security system for a maintenance worker, for example, or they could time classical music to turn on for their arrival. 

The younger Rich hesitates to put a price tag on all this convenience. The system, he explains, is customized for every house, with I.S.R.'s engineers typically spending weeks learning clients' living habits before configuring the software to match their routines. That said, on a $10 million to $30 million house, installing TronArch could add between $350,000 to $4 million to construction costs, depending on the project. "Only a few thousand homes in the country warrant our service," says Rich. Indeed, as an industrial-grade system--installed in buildings such as Chicago's Union Square Station--TronArch is ideally suited for homes larger than 10,000 square feet. With sensors embedded in electrical appliances, windows and floors, a TronArch-equipped house can literally communicate with itself--a major advantage in a large home, where feedback gives assurance that the lights at the other end of the house have actually shut down when commanded. 

TronArch has been called the Rolls-Royce of home control systems. But adding brain power to your house needn't cost a fortune. In the past few years, the home automation industry has developed a number of products that, for less than $5,000, can transform even the lowest-tech houses into semblances of computerized Xanadus. More than 50 automation systems are available, ranging from $100 software that can turn your computer into a nerve center for the entire house to $20,000-plus models such as the Home Boss, which coordinates systems from lawn sprinklers to climate controls. 

For now, most "smart homes" (as the industry calls them) remain comparatively dumb. Even systems like TronArch can't recommend what groceries you need or if your walls could use replastering. Not that anyone would necessarily want a house that brainy. Just think of Ray Bradbury's short story "There Will Come Soft Rains" in The Martian Chronicles, and the smart-home idea starts to sound like a science fiction nightmare. Bradbury describes a house that continues serving meals and cleaning floors long after its residents have died. Luddites can rest assured, though: today's so-called intelligent homes are benign creatures, humble servants dedicated to alleviating drudgery. 

What does a typical automated home look like? In some ways, not that different from Jerry Rich's mansion, albeit on a smaller scale. Peggy and Clark Graham of Mobile, Alabama, installed a Vantage Vision system when they remodeled their 6,500-square-foot ranch house in 1997. The home's brain is a control panel in the utility closet, which links all its "subsystems"--the air conditioning, lighting and security--and distributes commands to and from wall-mounted keypads in various rooms. The Grahams use the keypads to set lighting and to control their audio/video sources, draperies and storm shutters, and other appliances. Hitting the "sleep" button in their master bedroom arms the outdoor security system and shuts off all unnecessary lights. The "projector" button in the bedroom pulls down a 100-inch screen, dims the lights, closes the curtains and starts the video projector, mounted in the canopy above their bed. After dark, motion detectors in the driveway trigger the kitchen lights, which are programmed to turn on when the couple enters. Pressing a panic button will set off flashing lights in every room and alert the Grahams' security company. 

But for all its high-tech wizardry, an automated home should still look like a home. "The idea is to keep the house as normal-looking as possible," says Mike Esposito, a Vantage installer in Pleasantville, New York. "You don't want to have the screens everywhere, because that scares people." Installing a Vantage controller for the whole house could cost more than $40,000 if walls and floors need to be opened to route through sensors and electrical cables. But the system's main attraction--its high level of automation--is also its Achilles' heel. If the system crashes or you decide you don't like a preprogrammed "scene," your installation guru will have to make the repairs or adjustments. Unlike TronArch, Vantage's software is inaccessible to homeowners, and a professional installer is probably the only one (unless you're an engineering genius) who'll understand how the system works. 

Less complex, and a lot cheaper, is turning your PC into a home manager. One funky system, a real-life version of HAL--the computer that goes berserk in 2001: A Space Odyssey--can network your house into a virtual spaceship. Like its cheeky film cousin, the HAL 2000 system operates through voice commands: you hook it up to your PC and modem, then issue commands from microphones anywhere in the house. HAL is programmed to understand spoken phrases such as "turn bathroom lights on" and can link thermostats, security sensors and other electronic appliances. You can also phone HAL and ask it to retrieve e-mail, stock reports and Internet data. 

"Homes of the future will have a neurological system with distributed nerves like our bodies," predicts Chris Luebkeman, professor of architecture and building technology at the Massachusetts Institute of Technology. "The home will react in ways which are completely subconscious." Along with Kent Larson, a research scientist with the school's architecture department, Luebkeman and a team of MIT designers are already designing prototypes. In these homes, he explains, "walls will know they're walls; the house will know if it has a leak, just like your body knows when it's wounded." Microprocessors and sensors will be embedded in structural elements from the foundation to the roof shingles, distributing intelligence throughout the home. You might wear sensors like jewelry that can monitor your body temperature and communicate with the home's climate control system to maintain a certain comfort level. The house could also be linked to the National Weather Service. If a storm is forecast, the home could automatically close the shutters to protect itself. It would check all the windows and doors to make sure they're shut and send you a signal at work, notifying you to stock up on candles and other provisions. In the kitchen, flat screens will be embedded in cabinets and connected to the Internet. Sensors might tell the computer what groceries you have and send the information to a recipes Web site; you'll then see a video showing five meals to make with the food you've got at home. 

Your house will be plugged in, turned on and wired like a finely calibrated machine. "This will be as radical a change to American living as the introduction of the automobile," predicts Luebkeman. 

Without question, though, the smartest house on the block still belongs to the world's wealthiest man, Bill Gates. Built into a hillside in Medina, Washington, with a living space of about 20,000 square feet, the home ranks in grandeur with some of this century's most spectacular residences. (With respect to the spirit of technological innovation, Gates himself compares his dwelling with newspaper baron William Randolph Hearst Sr.'s 165-room mansion in San Simeon, California, which featured such extravagant conveniences--for the time--as telephones in almost every room.) Among the Gates estate's more impressive features: a 30-car underground garage tunneled into the hill; a reception hall with 24 video screens to display changing artwork, as well as news and business information; a 60-foot indoor pool with an underwater music system; two elevators; a movie theater; a 25-foot-high trampoline room; a practice putting green; and a trout spawning area. 

In the Gates residence, more than 100 computers guide everything from the lights and climate controls to the security system. (But not without occasional glitches, according to some reports.) The house continually runs diagnostic tests on itself, pinpointing areas that need upgrading or repair. When occupants receive a phone call, only the handset closest to them will ring. At night, when residents walk down a hallway, the lights come on and then darken behind them. Music and video choices are available on demand in any room. The house's most Big Brotherish feature, however, was its people-tracking system: upon entering, guests were reportedly given an electronic pin that can track and monitor their movements anywhere in the compound. With these miniature bugs, your music, movie or art choices can follow you to any room. Ideally, the house is supposed to adapt to your preferences and store information about your tastes for future reference. 

Since that time, the pin idea has reportedly been scrapped. Even so, few doubt that computers will eventually guide our homes, much as they already govern our automobiles' brakes or ignition systems. By then, it's a good bet that today's smart-home technology--even Gates's--will seem primitive. Our dwellings should finally function like the home machines Le Corbusier once dreamed of. 
Daren Fonda is a freelance writer based in New York City. 

