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Google Self-Driving Car Project Monthly Report February 2016 



Activity Summary  (all metrics are as of February 29, 2016) Vehicles ● 23 Lexus RX450h SUVs – currently self-driving on public streets; 14 in Mountain View, CA, 8 in Austin, TX, 1 in Kirkland, WA. ● 33 prototypes – currently self-driving on public streets; 26 in Mountain View, CA & 7 in Austin, TX Miles driven since start of project in 2009 “Autonomous mode” means the software is driving the vehicle, and test drivers are not touching the manual controls. “Manual mode” means the test drivers are driving the car. ● Autonomous mode: 1,452,177 miles ● Manual mode: 1,017,450 miles ● We average around 10,000-15,000 autonomous miles per week on public streets



Scenes from the Streets --  each month we’ll give examples of everyday situations we encounter Our self-driving cars spend a lot of time on El Camino Real, a wide boulevard of three lanes in each direction that runs through Google’s hometown of Mountain View and up the peninsula along San Francisco Bay. With hundreds of sets of traffic lights and hundreds more intersections, this busy and historic artery has helped us learn a lot over the years. And on Valentine’s Day we ran into a tricky set of circumstances on El Camino that’s helped us improve an important skill for navigating similar roads. El Camino has quite a few right-hand lanes wide enough to allow two lines of traffic. Most of the time it makes sense to drive in the middle of a lane. But when you’re teeing up a right-hand turn in a lane wide enough to handle two streams of traffic, annoyed traffic stacks up behind you. So several weeks ago we began giving the self-driving car the capabilities it needs to do what human drivers do: hug the rightmost side of the lane. This is the social norm because a turning vehicle often has to pause and wait for pedestrians; hugging the curb allows other drivers to continue on their way by passing on the left. It’s vital for us to develop advanced skills that respect not just the letter of the traffic code but the spirit of the road. On February 14, our vehicle was driving autonomously and had pulled toward the right-hand curb to prepare for a right turn. It then detected sandbags near a storm drain blocking its path, so it needed to come to a stop. After waiting for some other vehicles to pass, our vehicle, still in autonomous mode, began angling back toward the center of the lane at around 2 mph -- and made contact with the side of a passing bus traveling at 15 mph. Our car had detected the approaching bus, but predicted that it would yield to us because we were ahead of it. (You can read the details we submitted to the CA DMV below.)



Google Self-Driving Car Project Monthly Report February 2016  Our test driver, who had been watching the bus in the mirror, also expected the bus to slow or stop. And we can imagine the bus driver assumed we were going to stay put. Unfortunately, all these assumptions led us to the same spot in the lane at the same time. This type of misunderstanding happens between human drivers on the road every day. This is a classic example of the negotiation that’s a normal part of driving -- we’re all trying to predict each other’s movements. In this case, we clearly bear some responsibility, because if our car hadn’t moved there wouldn’t have been a collision. That said, our test driver believed the bus was going to slow or stop to allow us to merge into the traffic, and that there would be sufficient space to do that. We’ve now reviewed this incident (and thousands of variations on it) in our simulator in detail and made refinements to our software. Our cars will more deeply understand that buses and other large vehicles are less likely to yield to us than other types of vehicles, and we hope to handle situations like this more gracefully in the future.



Traffic Accidents Reported to CA DMV A Google Lexus-model autonomous vehicle (“Google AV”) was traveling in autonomous mode eastbound on El Camino Real in Mountain View in the far right-hand lane approaching the Castro St. intersection. As the Google AV approached the intersection, it signaled its intent to make a right turn on red onto Castro St. The Google AV then moved to the right-hand side of the lane to pass traffic in the same lane that was stopped at the intersection and proceeding straight. However, the Google AV had to come to a stop and go around sandbags positioned around a storm drain that were blocking its path. When the light turned green, traffic in the lane continued past the Google AV. After a few cars had passed, the Google AV began to proceed back into the center of the lane to pass the sand bags. A public transit bus was approaching from behind. The Google AV test driver saw the bus approaching in the left side mirror but believed the bus would stop or slow to allow the Google AV to continue. Approximately  three seconds later, as the Google AV was reentering the center of the lane it made contact with the side of the bus. The Google AV was operating in autonomous mode and traveling at less than 2 mph, and the bus was travelling at about 15 mph at the time of contact. The Google AV sustained body damage to the left front fender, the left front wheel and one of its driver’s-side sensors. There were no injuries reported at the scene.
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What we’ve been reading ● The Verge: “Together, we can mind the hype gap”  , (February 2016) ● New York Times:  “ Reading This While You Drive Could Increase Your Risk of Crashing by 10 ”, (February 2016) ● NPR: “  Google Makes The Case For A Hands-Off Approach To Self-Driving Cars ”, (February 2016) ● Washington Post: “  The astonishing human potential wasted on commutes ” , (February 2016) ● USA Today:  “ With driverless cars, how safe is safe enough?: Column ”, (February 2016)
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Feb 29, 2016 - seconds later, as the Google AV was reentering the center of the lane it made contact with the side of the bus. The. Google AV was operating in ... 
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What takes a self-driving car from concept, to demonstration, and nally to reality is this ... Our cars can often mimic these social behaviors and communicate our ...
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Activity Summary â€‹(all metrics are as of September 30, 2015). Vehicles .... On Kim's laptops, I watched a simulation of what the car sensors were seeing, with.




















Google Self-Driving Car Project Monthly Report 

Real-world testing is critical to developing a truly self-driving car that can handle ... school zone signs (in Phoenix we've seen the use of temporary â€œslow zoneâ€� ...
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Oct 31, 2015 - Making sure our software won't get spooked by vampires. Halloween's a great time to get some extra learning done. This week, lots of little ...
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Jun 6, 2016 - cyclists were injured and over 720 were killed on American roads. As cycling ... private test track, we've taught our software to recognize some ... Fortune:â€‹â€‹Who Will Build the Next Great Car Company? -. Vox:â€‹â€‹Don't worry, ...
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Jul 31, 2015 - Earlier this month, project director Chris Urmson posted a â€‹blogâ€‹with an important observation â€“ that we seem to be getting hit by a lot of ...
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Dec 31, 2015 - ... to teach our cars to see through the raindrops and clouds of exhaust on cold ... As we're developing the technology, we've made sure our.
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Apr 7, 2016 - From residents to city leaders, tech-savvy Austinites have been supportive and ... I live near the Mueller area of Austin and I kept seeing self-driving cars drive ... personal element: in high school, I was involved in a serious.
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May 2015. We've made a lot of progress with our self-driving technology over the past six years, and we're still learning. Every day we head out onto public ...
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Jan 31, 2016 - One benefit of teaching a computer to drive is that it has great memory and recall. With our simulator, we're able to call upon the millions of ...
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Nov 30, 2015 - A better view on how our vehicles make a right on turn ... And because our sensors are designed to see 360 degrees around the car, we're on ...
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Aug 31, 2015 - How is your experience in Austin different from Mountain View? ... has 360 degree visibility out nearly 200 yards in all directions at all times and ...
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Jul 15, 2016 - On the road, our car performs thousands of hardware and software checks ... It can even account for things like not stopping in the middle of an ...
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This month senior software engineer Christian, who rides a BMW K1600 GT and is ... How does Google's technology account for the different ways motorcyclists ...
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Oct 26, 2016 - Our self-driving cars, on the other hand, can see a full 360 degrees ... to twist into a yoga pose to get a full 360 degree view of the road behind).
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software. Here are some highlights from our recent testing; all metrics are as of June ... â€œAutonomous modeâ€� means the software is driving the vehicle, and safety ...
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May 4, 2016 - our engineering team refine our software further. As our honking ... Thousands of minor crashes happen every day on typical American streets ...
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Mar 31, 2016 - Before we drive in a new city or new part of town, we build a detailed picture of what's around us using the sensors on our self-driving car.
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Jun 30, 2015 - Google Self-Driving Car Project. Monthly Report. June 2015. This month we kicked off the next big phase of the project: â€‹testing our prototype ...
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Library monthly report. Generated on 2016-08-16T16:07:02.743Z. Book sales. Name. Author. Sales. A Tale of Two Cities Charles Dickens 351. The Lord of the Rings J. R. R. Tolkien 125. The Da Vinci Code. Dan Brown. 255. The Hobbit. J. R. R. Tolkien 99. 
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Store Count. New stores. December 2017. Norilsk-1 Miass-1. Moscow 3-1 Moscow 0-7. Moscow 0-12 Korsakov-1. Yeisk-1 Ekaterinburg-4. Shlisselburg-1 Usinsk-1. Tikhoretsk-1 Mirnyi-1. Podolsk-1 Novorossiysk-2. Blagoveshchensk-2 Arkhangelsk-1. Kazan-3 Orekh
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Page 2 of 14. 2. System-wide Sales. RUB MM. Note: system-wide sales - gross sales (incl. VAT where applicable but excluding sales tax) of all Dodo Pizza stores including both franchised and company-owned. Link: sales and traffic of each store since i
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Store Count New stores. October 2017. Ivanteevka-1 Bryansk-1. Naro-Fominsk-1 Nevinnomysk-1. Orenburg-1 Kingisepp-1. Stavropol-1 Naberezhnye Chelny-5.
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Sep 30, 2017 - VAT where applicable but excluding sales tax) of all Dodo Pizza stores including both franchised and company-owned. Link: sales and traffic of each store since inception. Monthly system-wide. sales exceed USD 10. million for the first 
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