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A ROBOT DOES THE IMPOSSIBLE: 

ASSEMBLING AN IKEA CHAIR 

WITHOUT HAVING A MELTDOWN 

 

NANYANG TEC HN OLOGI CAL  UNI VERSI TY  

AND JUST LIKE that, humanity draws one step closer to the singularity, the 

moment when the machines grow so advanced that humans become obsolete: 

A robot has learned to autonomously assemble an Ikea chair without throwing 

anything or cursing the family dog. 

 

Researchers report today in Science Robotics that they’ve used entirely off-the-

shelf parts—two industrial robot arms with force sensors and a 3-D camera—to 

piece together one of those Stefan Ikea chairs we all had in college before it 

collapsed after two months of use. From planning to execution, it only took 20 

minutes, compared to the human average of a lifetime of misery. It may all seem 

trivial, but this is in fact a big deal for robots, which struggle mightily to 

manipulate objects in a world built for human hands. 

 

https://www.wired.com/tag/robots/
http://robotics.sciencemag.org/lookup/doi/10.1126/scirobotics.aat6385
https://www.ikea.com/us/en/catalog/products/00211088/


To start, the researchers give the pair of robot arms some basic instructions—like 

those cartoony illustrations, but in code. This piece goes first into this other 
piece, then this other, etc. Then they place the pieces in a random pattern front of 

the robots, which eyeball the wood with the 3-D camera. So the researchers give 

the robots a list of tasks, then the robots take it from there. 

 

“What the robot does is to first figure out where exactly is the original position of 

the frame,” says engineer Quang-Cuong Pham of Nanyang Technological 

University in Singapore, “and then calculates the motion of the two arms 

automatically to go and grasp it and transport it.” 

 

As one arm grasps, say, the back of the chair, the other arm picks up one of those 

infernal wooden pegs and tries inserting it into a hole at the joint. That 3-D camera 

only has an accuracy of a few millimeters, so the robot has to feel around. The 

robot makes swirling motions around the hole, and when it feels the force pattern 

change, it knows the peg has dropped in slightly, then will apply more force to 

fully insert the thing. 

This, though, is where the robot tends to have problems. If it hasn’t scanned the 

hole accurately enough, it might start swirling too far away—all the way over the 

edge of the piece. “Then the changes in force pattern are the same, so it would 

think that it has found the hole and it would go and insert in the void,” says Pham. 

Matters grow more complicated when the robot arms have to grip either end of a 

larger piece of the chair. Not only does each robot arm have to calculate its own 

grasping and lifting motion, but it has to do so in consideration of the other arm. 

Think if you grasped the ends of a baseball bat and swirled it around—each arm is 

restricted by the movements of the other. 

The stakes are even higher for the robot because it’s making calculations as it’s 

eyeballing the pieces, and has to commit to the plan it works out. “If there is a 

small error, for example in the modeling of the object, then the arms would fight 

each other, pulling this direction and the other pulling in another direction,” says 

Pham. “If that happens the robot will break the object.” 

The solution is the force sensors. “When we sense that the force is too much, then 

it would change the motion of the robot to accommodate the errors,” Pham adds. 

Pretty impressive stuff, but the fact remains that the researchers have to do a good 

amount of hand-holding. "This is a nice result,” says UC Berkeley’s Ken Goldberg, 

who works in robotic manipulation. “The big challenge is to replace such carefully 

engineered special purpose programming with new approaches that could learn 

from demonstrations and/or self-learn to perform tasks like this." 

Which is exactly what the researchers are now working on. The next level of 

autonomy could be something called imitation learning, in which a human either 

http://research.ntu.edu.sg/expertise/academicprofile/Pages/StaffProfile.aspx?ST_EMAILID=CUONG
http://goldberg.berkeley.edu/
https://blog.statsbot.co/introduction-to-imitation-learning-32334c3b1e7a?gi=a0ff08955af1


joysticks the robots to learn to do the tasks in the right sequence, or the robot 

watches the human do it and then mimics. 

The ultimate goal? “The final level is we show the robot an image of the assembled 

chair and then it has to figure it out,” says Pham. “But I would envision this last 

step not in the next probably five or six years or so.” 

This kind of advanced learning will be essential for robots going forward, because 

there’s just no way engineers can program them to manipulate every object they 

come across in the complicated world of humans. That means facing challenges 

including but not limited to bringing down the tyranny of flat-packed Ikea 

furniture. 

Curse you, Stefan. Curse you. 

More helpful robots 

 Over at UC Berkeley, engineers have taught Brett the robot to teach itself to 

master a children's game by failing over and over. 

 As far as imitation learning is concerned, a startup called Kindred is helping 

picker robots learn to manipulate products in fulfillment centers. 

 Journey inside the Panoptic Studio, which is giving robots the super senses 

necessary to explore our world. 
 

https://www.wired.com/story/the-education-of-brett-the-robot/
https://www.wired.com/story/if-you-want-a-robot-to-stop-screwing-up-hold-its-hand/
https://www.wired.com/story/inside-the-panoptic-studio/

