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1. Individual progress

Since the perception is running behind, our group has consensus | should help the
perception team. After | implemented the communication protocol for each sub-system, |
helped Matt and Jin to implement state machine for sensor selection automation. The RGB-D
camera will be moved to the face of each bin and take pictures and PCD files. The sensor
selection automation will help us to evaluate the image quality of every candidate sensor, but it
is not part of picking scenario, so | create a different branch to manage it.

My another main task is to create a simple prototype for item classification. | used last
year’s caffe model trained file as current model for identifying items, so basically | can take a
"simple" image and identify it. Simple image means there is only one item in the image. The
ros_caffe package, ros wrapper for caffe is also used to speed up the development.

The result is shown in Figure 1. You can see there is 95% chance the item could be
“Ticonderoga_12_pencils”. The caffe model will list top five guesses and probabilities for target
image. The test image is shown in Figure 2. | use the real pictures from sensor selection

automation to simulate the real picture quality.

/home/leo/MRSD/2017APC/PLAID_APC/src/plaid_apc/plaid_percepti... x | leo@leo-Linux-ubuntu: ~/MRSD/2017APC/PLAID_APC

n.
I1111 21:35:14.792261 2604 net.cpp:228] pooll does not need backward

21:35:14.792271 2604 net.cpp:228] relul does not need backward
:14.792281 2604 net.cpp:228] convl does not need backward
:14.792291 2604 net.cpp:228] input does not need backward

:14.792299 2604 net.cpp:270] This network produces output
:14.792359 2604 net.cpp:283] Network initialization done.
:15.429540 2604 net.cpp:761] Ignoring source layer data
:15.481187 2604 net.cpp:761] Ignoring source layer loss
[ INFO] [1478918115.485076374]: [Perception] Advertised Command Service
[ INFO] [1478918124.488033214]: [Perception] Receive Command: P_SHELF LOC
[ INFO] [1478918125.064215865]: [Perception] Receive Command: P_CONF_SCORE
Test default image under/home/leo/MRSD/2017APC/PLAID APC/src/plaid apc/plaid per
ception/data/test.jpg
“"34": "ticonderoga 12 pencils
“t7" :"folgers classic roast coffee""
“"36": "jane eyre dvd""
""32": "expo dry erase board eraser""
“"31": "Kleenex paper towels""

Figure 1. The classification output screen
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Figure 2. Test image from sensor selection automation

However, since last year’s caffe model is trained by using super-pixel, the accuracy for
identifying whole item is not good. It means we need to re-train caffe model to meet our
requirement.

Other achievement worth mentioning is we held a code-review meeting this week.
Basically we review all commits in development branch and merge them into master branch, we
will follow the JAVA coding convention.

2. Challenges

New Amazon Picking Challenge rule is released recently. There are three major changes. First,
we should design storage system which is shelf on our own. Second, we need to identify and pick
generic items. Third, picking and stowing tasks will be mixed together if we make it to final round.
Although we know the rule will be changed, we didn’t expect the scope scale up so much.

For shelf design, we want to design a shelf which will avoid occlusion between objects. The RGB-
D camera could take pictures from top-view. Also, for generic items classification, we need to find a
way to identify item based on its shape. One of the possible solutions is that we could train CNN
caffe model by using point cloud data. Since the scope for this competition goes up, we may need

more man power to achieve success.
3. Teamwork
For progress review four, we focus on different domains and break down the tasks as follows:

® Michael Beck — Gripper. Finalize design for 1-DOF gripper. Mount last year’s gripper as backup.
Draft STL and integrate into planning scene.



® Akshay Bhagat — Perception and gripper. Helped Michael to fabricate the 1-DOF gripper.

® Matt Lauer — Arm Planning. Created abstract interface for moving arm to each bin. Integrated it

with Kinect and state machine. Train E-graph for planning.

® Che-Yen Lu — Software Architecture and Perception. Created a prototype to classify objects by
using last year’s caffe model. Implemented state machine and communication interface for sensor

selection automation.

® Jin Zu — Perception. Integrated picture taking functionality with arm planning and state
machine. Helped to solve Intel realsense driver issue.

4. Future plans

To meet the goal of Fall Validation Experiment, we will try to integrate perception system first
for progress review 4. We want to show the prototype of whole perception pipeline, including
taking picture for each bin, segmenting object point cloud from specific bin and classification for
object point cloud. As for arm planning, we will enhance the performance by training E-graph. Also,
we will have 1-DOF fabricated at that time. Hopefully we could also control vacuum by Arduino
before Thanks giving holiday.

For APC 2017, since the rule changes and every other sub-system depend on shelf design, we
need to brainstorm first for shelf design. We will sketch out a draft design for shelf within 2 weeks.

As for sensor selection, we still want to use realsense because the working range is better than
Kinect. Although we find out a stable driver version, point cloud quality is not good when point
cloud is published by rostopic. We will keep in touch with students who has experience and try to

solve or create rosnode on our own in winter break.



