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GNSS

GNSS: Global Navigation Satellite System
GPS: Global Positioning System — one of GNSS

L VAN/AD

» JAVAD GyrAnt (Antenna)

> JAVAD DELTA (Receiver)

» CPTrans (Carrier)
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Logging on the left lane




BENEES R T LICHITEHTILF - A=—aF7 i

High-Precision 3D Mapping

MMS(Mobile Mapping System)
To obtain 3D maps (real world) from LIDARs and cameras
through post processing

Aian Technology Inc. Image-integrated point cloud
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Extracted Road Signs
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Sensor Fusion

DPM-based Vehicle Detection
+

Ground-Object Segmentation
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[RGB

for(int level=0; level <RESIZED_INPUT_NUM; level++) {
2| for(int i=0; i<ROOTFILTER_NUM; i++) {

3 for(int j=0; j<C_height; j++) {
for(int k=0; k<C_width; k++) {

Computing

for(int i=0; i<<PARTFILTER_NUM; i++) {
10] for(int j=0; j<C_height; j++) {
1 for(int k=0; k< C_width; k++) {
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Parallelization with OpenMP Master thread

// calculate paths
omp set num threads(N);
#pragma omp parallel for
for (int i=0; i<LAYERNUM+1l; i++) {
for (int j=0; j<TRAINUM; j++) {
for (int k=1i+1; k<LAYERNUM+1l; k++) {
for (int 1=0; L<TRAINUM; 1++) {

IR1EHn
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E.g., Execution Time of DPM

others
2 seconds per frame 1% s

Detection in 20 meters with VGA images

HOG pyramid

21%
root score
2%

part score
58%

Red parts are parallelizable
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Graphics Processing Unit (GPU)

HOG feature(= input)
Each score indicates the degree of similarity

Between the feature and filter
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filter(; mOde') Computed by one thread on the GPU
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Parallel Algorithms
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» others

¥ sum score

- dt

* part score

~ root score

~HOG pyramid -

Xeon
(single)

Xeon GTX 560 GTX TITAN Tesla GTX 680 GTX TITAN

(multi)

Ti

K20Xm

Black
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m MATLAB

» sequential C

m GTX 560 Ti

m GTX TITAN Black
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Embedded Supercomputing

1000x One Box 100x One Chip
1300m? Tm? 1cm?
6000KW 2KW W -
3000x 300x
Fastest Supercomputers Today’s GPUs Future Embedded Systems
- 40TFLOPS - 40TFLOPS by 8 GPUs - 40TFLOPS in smartphone size
- 600M USD - 10K USD - 100 USD

Today ——

ook forward 10
years ahead
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